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software. 
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Open  Software 
Foundation. 
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Today,  you  can  buy  wideband  digital  cross-connects  that  are  anticipating  or  moving  toward  or  becoming  compatible 
with  SONET.  But  Tellabs  TITAN®  5500  system  is  SONET  right  down  to  the  switching  core  . . .  right  now. 

A  robust  architecture  allows  the  TITAN  system  to  accommodate  future  SONET-based  services  without 
becoming  obsolete.  So  today’s  TITAN  system  investment  continues  to  pay  back,  even  as  enhancements  like 
integrated  optical  interfaces  are  enabled. 
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But  the  TITAN  system  is  a  hard-working  platform  for  today  as  well  as  an  architecture  for  tomorrow.  It  supports 
both  3/1  and  1/1  switching.  3/3  switching  is  available  through  a  unique  software-selectable  interface  that 
handles  both  DS3-intact  and  DS3/1  services.  This  same  flexibility  can  enable  future  value-added  services  like 
Fractional  T3  and  customer-controlled  reconfiguration. 


The  TITAN  system  gives  you  enhanced  cross-connect  functions  and  a  powerful  SONET  platform  that 
supports  wideband  and  broadband  services.  And  reliability  is  a  given  with  features  like  full-time  system  and 
facility  performance  monitoring  as  well  as  multi-level  redundancy.  Why  settle  for  less?  Give  us  a  call. 
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r EDITOR'S  NOTE 


The  interaction  of  two  basic  elements  fuels  the 
network  industry:  people  and  technology. 

In  this  special  supplement,  we’ve  combined 
those  two  powerful  elements  to  give  you  some 
insight  into  the  present  and  future  of  networking. 
We’ve  profiled  the  people  —  users,  vendors,  technolo¬ 
gists  and  theoreticians  —  who  are  shaping  the  develop¬ 
ment  and  application  of  the  technologies  that  will  reshape 
your  networks  in  the  years  to  come.  Distributed  databases. 
Object  technology.  Multimedia.  Advanced  data  services 
and  more. 

We  offer  you  their  Visions  of  the  Enterprise  Network  — 
their  thoughts  and  perspectives  on  the  forces  driving  the 
establishment  of  enterprise  networks  today  and  what 
those  networks  will  look  like  in  the  years  to  come. 

The  most  difficult  aspect  of  producing  this  supplement 
was  selecting  the  people  to  be  profiled.  The  16  people 
you'll  read  about  here  were  chosen  from  an  initial  list  of 
nearly  150  candidates  nominated  by  our  readers,  as  well 


as  our  User  Advisory  Panel,  staff  members  and  others. 

After  a  good  deal  of  debate,  we  chose  to  focus  on 
people  who’ve  championed  key  technologies,  those  who 
have  devoted  their  lives  to  seeing  these  technologies 
succeed,  as  well  as  those  who  offer  fresh  insight  into  how 
technology  can  be  deployed  or  how  it  will  change  our 
professional  and  private  lives. 

We  also  chose  to  pass  on  some  well-known  names  in 
the  network  industry  —  people  who  often  have  a  podium 
from  which  to  espouse  their  ideas.  Some  of  the  people 
profiled  here  you’ll  recognize.  Some  you  may  not  have 
encountered  before.  We  hope  you'll  learn  something  from 
hearing  their  voices.  We  did. 

In  addition  to  the  profiles,  we  asked  some  of  our 
regular  columnists  to  give  us  their  Visions  of  the 
Enterprise  Network  in  the  “Envisions”  columns  that 
appear  in  this  supplement. 

As  always,  we  welcome  your  views  on  our  efforts  and 
your  Visions  of  the  Enterprise  Network.  Enjoy. 
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Sam  Schuler 

Pushing  for  smarter  networks  and  lights-out 
network  management. 

Larry  Ellison 

Client/server  is  only  the  first  step  toward 
true  distributed  computing. 

Paul  Saffo 

From  the  PC’s  death  to  the  rise  of  the  virtual 
corporation ,  the  future  sure  looks  different. 
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Frank  Gratzer 

It’s  life  in  the  fast  lane  when  you’re  driving 
the  public  network  into  the  future  of 
high-speed  data  services. 


* 

Jon  Gossels  and  David  Torey 

Navigating  a  tricky  course  toward  open 
distributed  processing. 


Dave  Mahler  and  Larry  Garlick 

Cooperation  is  the  key  variable  in  this  new 
network  management  equation. 


Lucie  Fjeldstad 

Multimedia  is  going  to  change  the  way  you 
deal  with  the  world.  Are  you  ready? 

$ 

Royce  Holland 

Punching  out  of  the  local-loop  monopoly. 

Audrey  MacLean 

Fashioning  a  high-speed  network  alternative 
out  of  ATM  and  SONET. 

$ 

John  Puckett 

If  you  want  to  build  an  open  network,  you 
have  to  count  on  a  few  sleepless  nights. 


Mitch  Kapor 

Bringing  justice  to  the  pioneers  on  a  new 
electronic  frontier. 


$ 

David  Farber 

When  you  ve  got  gigabit  LANs,  real 
distributed  processing  is  sure  to  follow. 
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Scott  Bradner 


Jonathan  Turner 

Playing  out  the  drama  of  ATM  on  a 
high-speed  network  stage. 


Art  Beckman 

Leading  the  charge  for  a  new  generation 
of  network-intelligent  applications. 


Drew  Major 

Rewriting  the  future  of  work  group 
computing  in  corporate  America. 
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Phillipe  Kahn 

The  object  is  to  reap  the  benefits  of 
object-oriented  software  technology. 


Mary  Johnston-Turner 

Rich  Finkelstein 
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John  Rymer 
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SAM  SHULER 


Issecting  technology 


A  tinkerer  at  heart, 
Texas  Instruments’  net 


strategist  longs  for 


lights-out  management 
and  more  intelligent 
networks. 


Ja  s  a  kid,  Sam  Shuler  used  to  like 
to  take  things  apart,  which  he 
/  says  made  for  “a  tremen- 
/  wL  dously  difficult  time  for  my 
8a  parents.” 

/  But  times  change,  and 

/  now  Shuler  spends  his 

time  putting  things  to¬ 
gether.  Big  things.  Like  a  massive 
worldwide  network  that  links  nearly 
90,000  terminals  and  workstations  to 
1 7  mainframes  and  is  the  lifeblood  of 
Texas  Instruments,  Inc. 

As  manager  of  TI’s  electronics  com¬ 
munications  strategy,  Shuler  is  respon¬ 
sible  for  mapping  out  the  company’s 
strategic  networking  direction.  It  is 
Shuler’s  job  to  select,  test  and  imple¬ 
ment  the  various  products  and  services 
that  make  TI’s  net  tick  and  to  ensure  the 
network  keeps  pace 
with  its  users’  require¬ 
ments. 

It  is  only  natural, 
then,  that  he  has  some 
definitive  opinions  on 
where  the  networking 
industry  is  headed  and 
what  kind  of  capabili¬ 
ties  networks  will  be 
able  to  support  in  com¬ 
ing  years.  Those  opin¬ 
ions  range  from  an  ex¬ 
pectation  that  users 
will  one  day  carry 
wrist-top  communica¬ 
tions  devices  that  support  wireless  links 
to  electronic  or  voice  mail  services  and 
various  databases,  to  his  belief  that  co¬ 
operative,  distributed  net  management 
is  the  best  way  to  get  to  the  lights-out 
management  that  he  says  is  the  ulti¬ 
mate  goal. 

With  23  years  in  the  computer  and 


communications  business  under  his 
belt,  Shuler  speaks  from  experience. 

His  networking  trek  began  before  he 
graduated  in  1970  with  an  electronic 
engineering  degree  from  Hampton  Uni¬ 
versity,  then  Hampton  Institute,  in 
Hampton,  Va.  Even  as  a  kid,  Shuler  says 
he  was  a  “science  fair  fanatic,”  forever 
tinkering  with  one  project  or  another. 

In  high  school,  he  says  he  fashioned 
a  homemade  tesla  coil,  a  device  that 
creates  “a  miniature  form  of  light¬ 
ning,”  which,  for  example,  makes  flo- 
rescent  lights  glow. 

“It  was  tremendously  exciting  to 
plug  the  thing  in,  flip  the  switch  and 
have  your  hair  stand  up  on  your  head 
and  the  florescent  lights  glow.  Of 
course,  the  neighbors  were  really  upset 
because  it  knocked  out  all  kinds  of  radio 
and  TV  reception  for 
about  a  thousand 
feet,”  Shuler  says. 

While  attending 
college,  he  worked 
summers  at  IBM  and 
also  worked  for  Big 
Blue  as  part  of  the 
school’s  cooperative 
education  program. 
After  graduation,  he 
took  a  full-time  job 
there. 

At  IBM,  Shuler  had 
the  chance  to  work 
with  a  number  of  dif¬ 
ferent  operating  systems  and  hardware 
platforms,  from  the  old  1 1 30  and  1 800 
systems  to  large  VM  and  MVS  main¬ 
frames.  It  was  there  he  found  his  call¬ 
ing. 

“The  one  thing  I  found  in  common 
among  all  of  the  things  that  I  worked 
on,  besides  the  languages,  was  the  need 


to  have  these  systems  talk  to  each  oth¬ 
er,”  he  says.  “When  I  left  IBM,  it  essen¬ 
tially  stayed  with  me. 

“That  desire  to  make  computers  talk 
to  each  other  has  always  held  a  certain 
amount  of  mysticism  for  me.  There  was 
always  a  magic  in  that  whole  arena  for 
me  that  I  couldn’t  get  anywhere  else.” 

Shuler  says  he  views  problems  as  na¬ 
ture’s  way  of  presenting  an  opportunity 
to  do  something  different,  to  excel  in 
someway.  “That’s  what  I’m  all  about.” 

Shuler  left  IBM  in  September  1981 
for  a  2 ‘/2-year  stint  at  ARC  Automation 
Services,  a  division  of  Fireman’s  Fund 
Insurance  Co.,  and  ultimately  wound  up 
atTI  in  April  1984.  He  says  he  made  the 
jump  from  the  vendor  to  user  communi¬ 
ty  for  the  sake  of  diversity. 

“One’s  orientation  in  terms  of  prob¬ 
lem  solving  can  be  very  tainted  by  oper¬ 
ating  in  one  paradigm  all  the  time,”  he 
says.  But  Shuler’s  time  at  IBM  helped 
sensitize  him  to  a  concern  for  the  cus¬ 
tomer,  which  is  now  TI’s  62,000  em¬ 
ployees,  and  a  need  to  couple  technol¬ 
ogy  with  business  objectives. 

Shuler’s  aim  is  to  provide  an  infra¬ 
structure  that  enables  TI’s  end  users  to 
employ  whatever  applications  they  re¬ 
quire  and  to  ship  data,  voice  and  video 
wherever  they  need  to.  And  such  ser¬ 


vices  need  to  be  available  at  all  times. 

With  network  availability  hovering 
around  99-65%,  TI  has  come  very  close 
to  that  goal.  The  company  is  now  in  the 
process  of  building  a  new  net  manage¬ 
ment  center  and  management  system, 
based  in  part  on  Cabletron  Systems, 
Inc.’s  Spectrum,  that  is  expected  to 
boost  that  figure  even  higher. 

Turn  out  the  lights 

In  keeping  with  his  role  as  overseer 
of  strategic  direction,  Shuler  says  he 
saw  changes  in  the  net  management 
landscape  that  caused  him  to  rethink 
some  basic  tenets  of  his  strategy. 

“There  was  a  time  when  I  think  we 
believed  that  you  literally  could  build 
one  system  —  a  manager  of  managers 
—  and  have  it,  for  all  intents  and  pur¬ 
poses,  do  everything  for  you,”  he  says. 
“Because  you’re  looking  at  a  very  di¬ 
verse  set  of  systems,  it’s  probably  more 
appropriate  to  look  at  cooperative  net¬ 
work  management  systems.” 

One  thing  Shuler  says  is  missing 
from  most  management  systems  today 
is  support  for  applications.  “When  you 
start  looking  at  client/server  architec¬ 
tures  and  distributed  computing,  how 
applications  fit  into  the  whole  manage¬ 
ment  structure  is  critically  important.” 


Shuler  says  he 
views  problems  as 
nature's  way  of 
presenting  an 
opportunity  to  excel 


By  Paul  Desmond 
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Shuler  sees  the  Open  Software  Foun¬ 
dation,  Inc.’s  Distributed  Computing 
Environment  (DCE)  and  Distributed 
Management  Environment  (DME)  as 
playing  important  roles  in  helping  us¬ 
ers  solve  such  management  problems. 

‘  ‘They  are  very  good  architectures  to 
make  an  integration  problem  easier  to 
solve,”  he  says.  “I  think  those  vendors 
who  truly  listen  to  their  customers  will 
step  forward  aggressively  with  imple¬ 
mentations  that  support  the  DCE/DME 
model.” 


That  model  says  applications  and 
databases  should  be  able  to  reside  on 
any  system  in  a  network  and  that  any 
networked  user  should  have  access  to 
all  applications  and  data.  From  the 
management  perspective,  numerous 
managment  systems,  running  applica¬ 
tions  written  to  common  interfaces, 
should  be  able  to  share  data  and  give  us¬ 
ers  a  cohesive  view  of  networked  de¬ 
vices  and  applications. 

“It  just  greatly  simplifies  the  whole 
environment,”  Shuler  says.  “And  that’s 


one  thing  I’m  an  advocate  for  —  sim¬ 
plicity.” 

Automation  is  one  way  to  provide 
simplicity  and  is  a  goal  toward  which 
Shuler  continually  strives.  He  is  even 
credited  with  coining  the  term  ‘‘lights- 
out  network  management,”  meaning 
networks  that  can  be  managed  without 
human  intervention. 

“My  assertion  is  there  are  no  techni¬ 
cal  barriers  to  systems  taking  care  of 
themselves,”  Shuler  says.  “If  we  could 
be  there,  then  our  levels  of  efficiency 


would  rise  significantly  and  the  avail¬ 
ability  of  services  to  our  customer 
would  rise  exponentially.  We  aren't 
there  yet.  But  we  could  be.” 

Such  lofty  goals  will  require  more  in¬ 
telligence  in  various  net  components, 
but  Shuler  is  confident  such  advance¬ 
ments  are  on  the  horizon. 

For  example,  he  talks  of  “an  intelli¬ 
gent  network  infrastructure”  that  is 
“dynamic  and  elastic  and  smart  in  a 
number  of  ways."  This  infrastructure 
( continued  on  page  S5 ) 
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With  people, 

FOR  THE  OLD  AND  NEW  TO  COMMUNICATE 

IT  TAKES  UNDERSTANDING. 


With  data  networks,  it  takes  a  t/io 
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Now  ihere’s  a  way  to  integrate  your  SNA®  and  LAN  traffic  over  a  single  interneiwork-with  BBN's 
new  T/10,M Integrated  Access  Device.  For  the  first  time,  you  get  the  functionality  ol  a  router,  packet 
switch,  and  SNA  access  device  all  in  one  product.  And  because  the  T/10  is  backbone  independent, 
you  can  integrate  your  traffic  over  an  X.25  or  IP  network,  as  well  as  migrate  to  whatever  network 
_  architecture  or  carrier  service  you  choose  for  the  future.  Along  with  all  this  flexibility,  the  T/10 

f,  you  something  else  foo-a  substantial  cost  savings.  By  eliminating  multiple  devices  and  circuits  you  reduce  network  costs.  And  since 
can  connect  to  any  type  pf  service,  you  preserve  your  investment  in  existing  equipment  and  applications. 


BBN  Communications 


To  find  out  more  about  the  T/10  and  how  it  can  help  you  make 
the  transition  to  a  single  enterprise  internetwork,  call  us  for 
a  free  copy  of  “Managing  the  Internetwork  Transition”  at 
1-800-765-4441  in  the  U.S.  or  617-873-2678  outside  the  U.S. 


See  us  at  ComNet 
Booth  #226 


( continued  from  page  S3 ) 
would  consist  of  communications  devices 
with  the  intelligence  to  allocate  bandwidth 
to  applications  on  the  fly  as  needed.  If  a 
particular  user’s  system  needs  3G  bit/sec 
of  bandwidth  at  a  certain  time  and  the  net¬ 
work  has  that  amount  available,  the  user 
will  get  it.  If  there  is  less  than  3G  bit/sec, 
the  network  will  determine  how  much  it 
can  spare.  The  net  will  also  be  able  to  de¬ 
termine  what  service  a  user  wants  to  access 
and  use  directories  to  find  that  service. 

What  kind  of  network  device  will  have 
the  intelligence  to  accomplish  all  that? 
Shuler  makes  an  educated  guess. 

“I  think  the  whole  context  of  multiplex¬ 
ers,  routers,  smart  hubs,  modems  and 
things  of  that  sort  that  have  been  tradition¬ 
ally  seen  as  separate  and  apart  functions 
and  boxes  will  collapse  into  one,”  he  says. 
“I  just  feel  very  strongly  that  it’s  going  to 
be  a  much  smarter  networking  box  than  it 
currently  is.” 

Again,  Shuler  says  there  are  no  techni¬ 
cal  barriers  to  building  such  a  box  today, 
although  he  says  it  will  probably  take  five 
to  10  years.  The  main  impediment,  he 
says,  is  that  users  and  vendors  are  tied  to 
their  installed  base  of  equipment.  But  as 
evidence  that  a  shift  to  such  intelligent  de¬ 
vices  is  already  underway,  Shuler  points  to 
the  advent  of  hubs  that  have  integrated 
bridging  and  routing  capabilities  and  can 
support  various  types  of  local-area  nets. 

Coupled  with  this  more  intelligent  net¬ 
work  will  be  ever-increasing  requirements 
for  more  bandwidth.  TI,  for  example,  al¬ 
ready  has  multiple  45M  bit/sec  T-3  links  in 
its  network,  and  Shuler  is  not,  by  any 
means,  convinced  that  this  is  enough. 

“All  the  equipment  necessary  to  create 
a  significant  demand  for  bandwidth  is  al¬ 
ready  in  place,”  he  says,  noting  that  a  386- 
based,  33-MHz  personal  computer,  for  ex¬ 
ample,  is  capable  of  churning  out  data  fast 
enough  to  run  an  Ethernet  at  90%  utiliza¬ 
tion.  “Now  it  becomes  a  dice  roll  as  to 
when  the  operating  paradigm  of  either  the 
applications  or  the  users  of  these  systems 
will  shift  such  that  the  infrastructure  is 
strained.” 

With  this  in  mind,  Shuler  says  it’s  im¬ 
portant  for  users  to  plan  for  the  long  haul 
and  think  in  terms  of  exponential  —  not 
incremental  —  network  enhancements. 
“A  good  place  to  start  talking  is  622M  to 
lG-to-2G  [bit/sec]  worth,”  he  says,  al¬ 
though  he  admits  there  will  be  stop  offs 
along  the  way,  such  as  the  Synchronous 
Optical  Network  Optical  Carrier-3  rate  of 
1 5  5M  bit/sec. 

Calling  Dick  Tracy 

Coupled  with  the  demand  for  more 
bandwidth  will  be  a  requirement  for  ubiq¬ 
uity  of  service,  or  the  ability  to  access  the 
same  information  in  the  same  fashion 
from  virtually  anywhere. 

Two  forces  are  driving  the  need  for 
ubiquitous  services:  the  advent  of  a  more 
mobile  work  force  and  people  working  at 
home.  Significant  enhancements  to  cur¬ 
rent  communications  systems  will  be  re¬ 
quired  to  address  the  requirements  of  both 
types  of  workers,  Shuler  says. 

“For  example,  I’ve  got  voice  mail  on  my 
phone,  but  it’s  so  dumb  it  can’t  tell  me  who 
left  messages  for  me  and  when  without  my 
having  to  listen  to  the  whole  lot  of  them,” 
he  says. 

Computer-based  E-mail  systems  over¬ 


come  that  problem  but  have  other  limita¬ 
tions.  “I  can’t  just  put  a  quarter  in  a  phone 
and  call  my  computer  up  and  it  says,  ‘Dear 
Sam,  you’ve  got  three  messages.  Would 
you  like  for  me  to  read  them  to  you?’  Now 
wouldn’t  that  be  tremendous?” 

Shuler  envisions  the  day  when  users 
will  be  able  to  not  only  retrieve  messages 
from  anywhere,  but  also  be  informed  when 
important  messages  are  waiting,  regard¬ 
less  of  where  the  user  may  be. 

“If  I’m  walking  down  the  hall  and  I’ve 
got  my  little,  what  I  call  a  wrist-top,  as  op¬ 
posed  to  a  laptop,  it  ought  to  be  able  to  let 


me  know  that  I’ve  got  messages  either  sit¬ 
ting  back  at  my  desk  or  I  should  call  in  [to 
retrieve  messages],”  he  says.  “The  con¬ 
cept  of  a  subsystem  in  a  wristwatch  —  a 
Dick  Tracy-type  thing  —  is  just  not  far¬ 
fetched  at  all. 

“Crazy,  isn’t  it?  But  all  these  things  are 
technically  possible.  I  have  seen  products 
and  capabilities  such  that  none  ofwhat  I’ve 
said  so  far  is  not  within  the  reasonable 
realm  of  execution  within  the  next  three  to 
five  years,”  Shuler  says. 

Heady  stuff.  How,  then,  with  such  de¬ 
velopments  on  the  horizon,  does  someone 


such  as  Shuler  ensure  that  his  network 
plan  is  up  to  par  with  user  requirements? 

“First  of  all,  I  go  to  church  on  Sunday.  I 
have  the  number  of  a  priest  with  holy  wa¬ 
ter,  and  I  make  sure  I  say  my  prayers. 

“On  the  practical  side,  I  continue  to 
work  with  my  vendors  and  carriers  to  get 
them  to  aggressively  attack  these  prob¬ 
lems,”  he  says.  “The  only  other  choice  I 
have  is  to  build  it  myself,  and  I  don’t  want 
to  do  that.”  ♦ 

Desmond  is  Network  World’s  assistant 
managing  editor  —  news. 
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carry  four  times  its  normal  load 


“Bandwidth  Optimization.”  You’ll  call  them  “How  I 
increased  network  efficiency  without  spending  a  ton 
of  money.” 

To  learn  more  about  increasing  data  line  efficiency 
and  reducing  costs,  call  1-800-444-7854.  Ask 
for  a  free  copy  of  How  to  Optimize  Your  Bandwidth. 
And  find  out  how  to  move  truckloads  of  data  on 
your  56/64  Kbps  lines. 


Thinking  of  leasing  an  expensive  new  T-l?  Think 
again.  Introducing  the  Nile:  A  new  multiprotocol 
bridge/router  that  can  help  you  transmit  four  times 
more  data  on  a  56/64  Kbps  WAN  link.  And,  Nile’s  unique 
Express  Queuing™  software  is  guaranteed  to  reduce 
bottlenecks  and  improve  response  time  on  your  line. 

Powerful  features  such  as  Data  Compression  and 
Express  Queuing  are  only  part  of  what  we  call 


ADVANCED  COM 
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LARRY  ELLISON 


Oracle’s  founder  is  looking 
forward  to  the  emergence  of 
real  distributed  applications. 


or  Larry  Ellison,  chairman 
and  chief  executive  officer  of 
Oracle  Corp.,  the  view  of  the 
enterprise  keeps  getting  bet¬ 
ter  as  it  keeps  getting  more 
open. 

Ellison  cultivated  Ora¬ 
cle’s  strategy  of  porting  the 
industry’s  leading  database 
to  over  80  platforms  and  built  the  com¬ 
pany  into  a  billion  dollar  information 
software  and  services  powerhouse.  And 
he’s  welcoming  the  shift  away  from 
host-centric  computing  to  enterprise 
networking  and  open  data  access. 

“This  fundamental  shift  in  comput¬ 
ing  power  away  from  the  mainframe  to 
the  network  will  change  the  size  of  the 
database  market  —  making  it  much 
larger  —  and  will  increase  the  size  of 
the  overall  software  market  as  well,”  he 
says. 

Ellison  attributes 
Oracle’s  growth  to 
the  premium  the 
company  places  on 
portability  and  stan¬ 
dards.  An  early 
adopter  of  the  SQL 
language,  Oracle  ag¬ 
gressively  ported  its 
product  to  almost  ev¬ 
en'  computing  plat¬ 
form  —  from  main¬ 
frames  to  personal 
computers. 

Oracle  offers  the  only  relational 
database  management  system  product 
that  runs  on  Apple  Computer,  Inc.’s 
Macintosh,  while  at  the  other  end  of  the 
scale,  it  is  one  of  the  few  relational 


databases  for  IBM  mainframes. 

Oracle,  which  was  founded  in  1977, 
wanted  to  stake  an  early  claim  in  the  re¬ 
lational  database  market.  But  the  com¬ 
pany’s  success  caught  even  Ellison  by 
surprise. 

‘  ‘At  the  time,  we  had  no  way  of  gaug¬ 
ing  our  potential,”  Ellison  says.  “To¬ 
day,  Oracle  is  over-a-billion-dollar  soft¬ 
ware  company,  and  we  will  be  a 
multibillion-dollar  software  company 
fairly  soon .  There  is  no  question  that  we 
greatly  underestimated  the  potential  of 
this  business.” 

Ellison  says  another  key  to  Oracle’s 
strategy  is  an  emphasis  on  distributed 
computing,  giving  client  machines  the 
ability  to  transparently  access  any  serv¬ 
er  on  the  network. 

“We  think  the  only  good  network  is  a 
totally  invisible  network,  and  there 
should  be  software  working  to  provide 
the  illusion  that  all 
the  data  is  stored  on 
one  computer,”  he 
says. 

In  order  to 
achieve  that,  soft¬ 
ware  vendors  need  to 
make  things  that  are 
different  look  the 
same.  Dissimilar  net 
protocols,  operating 
systems  and  graphi¬ 
cal  user  interfaces 
must  look  the  same 
from  the  programmer’s  point  of  view. 

Ellison  believes  programmers  will 
need  tools  to  provide  this  kind  of  trans¬ 
parent  functionality  if  they  are  to  be 
successful  in  the  next  decade  building 


applications  that  run  over  multiple  pro¬ 
tocols  and  operating  systems. 

“Any  client  should  be  able  to  talk  to 
any  server,  regardless  of  the  protocol 
or  operating  system,”  Ellison  says.  “If 
the  network  is  the  computer,  as  Sun  Mi¬ 
crosystems,  [Inc.]  says,  then  someone 
has  to  make  the  network  as  easy  to  use 
as  the  computer.” 

Ellison  believes  Oracle’s  latest  re¬ 
lease  of  its  database,  Version  7,  along 
with  its  communications  and  develop¬ 
ment  tools,  go  a  long  way  toward 
achieving  that  goal  —  at  least  for  the 
programmer  and  the  end  user.  Now  that 
same  level  of  functionality  needs  to  be 
provided  for  the  network  manager. 

“The  whole  issue  of  distributed  data¬ 
base  management  and  administration 
is  a  harder  problem, to  solve,”  Ellison 
concedes. 

Providing  tools  for  management  is  a 


top  priority  for  database  vendors  if  they 
want  to  help  users  fulfill  the  vision  of 
implementing  distributed  applications 
on  an  enterprise  network.  Those  prod¬ 
ucts  will  be  needed  both  for  existing 
tools  and  those  based  on  emerging 
standards  such  as  the  Open  Software 
Foundation,  Inc.’s  Distributed  Manage¬ 
ment  Environment. 

Ellison  says  cautious  users  today  are 
making  the  migration  to  distributed 
computing  in  phases,  with  the  first 
phase  being  the  acceptance  of  client/ 
server  computing. 

“Client/server  computing  —  many 
workstations  tied  to  a  single  server  —  is 
really  making  some  progress  and  will 
grow  very  rapidly  over  the  next  five 
years,”  he  says.  “But  it  will  take  what 
we  call  cooperative  server  computing 
—  the  ability  for  a  client  to  easily  talk  to 
( continued  on  page  S8 ) 


Another  key  to 
Oracle's  strategy 
is  an  emphasis 
on  distributed 
computing. 


Client/server  is  just  the 
beginning 


By  Timothy  O  brien 
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( continued  from  page  S7 ) 
any  server  or  collection  of  servers  in  the 
network  —  for  distributed  computing  to  be 
truly  possible.” 

Ellison  points  out  that  the  real  limita¬ 
tion  of  existing  client/server  systems  is  de¬ 
pendence  on  a  single  server.  In  terms  of 
server  reliability  or  access  to  data  on  other 
machines,  many  of  these  systems  still 
don’t  measure  up  to  mainframe  systems. 

That’s  where  true  distributed  comput¬ 
ing  comes  in.  By  spreading  data  over  mul¬ 
tiple  servers,  a  single  point  of  failure  can 
be  avoided.  And,  in  Oracle's  view,  it  should 


be  as  easy  to  add  servers  to  an  application 
as  it  is  to  add  clients,  according  to  Ellison. 

A  positive  trend  is  the  emergence  of  a 
new  generation  of  high-end  Unix  machines 
that  are  so  fast,  with  some  even  boasting 
multiprocessing  or  cluster  computing  con¬ 
figurations,  they  are  rivaling  mainframes 
in  the  scope  of  their  processing  capabili¬ 
ties. 

Ellison  believes  distributed  computing 
will  be  enabled  by  the  combination  of  these 
new  machines  and  open  systems  software 
that  can  exploit  them. 

“Once  you  provide  this  capability  to 


add  servers,  you  have  great  scalability, 
well  beyond  what  a  mainframe  can  do,”  he 
says.  “Plus,  if  one  of  the  servers  breaks, 
you're  not  out  of  luck.  You  continue  to  run 
and  still  have  access  to  your  data.” 

In  fact,  Ellison  insists  that  database  ap¬ 
plications  running  on  multiple  servers  al¬ 
ready  provide  better  scalability,  reliability, 
useability  and  performance,  all  at  a  lower 
cost  than  mainframes  can  deliver. 

“Open  systems  hardware  is  now  as  fast 
as  mainframes,  and  Oracle  Version  7  soft¬ 
ware  makes  the  network  easy  to  use,”  Elli¬ 
son  says.  “The  combination  of  the  two  will 


Are  you  in  peak  condition  to  run 
high  speeds  and  extended  distances? 


Introducing  North  Supply's 
New  Data  Marketing  Group, 
with  expanded  inventory,  valu¬ 
able  benefits  and  important  sav¬ 
ings  on  the  AT&T  SYSTIMAX® 
Premises  Distribution  System 
(PDS). 

Whether  it's  AT&T's  5  superior 
categories  of  cable  or  North  Supply's 
50  combined  years  in  datacommuni- 
cations,  we'll  get  you  off  on  the  right 
foot.. .at  the  right  price.. .and  with  the 
right  inventory  to  put  you  in  peak  con¬ 
dition  for  running  high  speeds  and 
extended  distances. 

Our  new  Data  Marketing 
Group  gets  you  out  of  the  blocks  with 
expert  network  needs  analysis,  design 
and  engineering  capabilities.  Add  our 
expanded  inventory,  at  prices  lower 
than  we've  ever  offered  before,  and 
you've  got  the  competitive  edge. 

North  Supply  is  America's  lead¬ 
ing  distributor  of  voice,  video  and  data 


communications  equipment.  As  one  of 
the  largest  centralized  distributors  for 
AT&T  products,  you  call  just  one  num¬ 
ber  for  everything  from  quoting,  to 
tracking,  to  billing. 

You  can  count  on  us  to  know 
what  it  takes  to  build  networks  that 
work  hard  and  payback  fast.  Plus  we'll 
be  around  next  year  to  stand  behind 
what  we  sell. 

The  AT&T  SYSTIMAX  Premises 
Distribution  System  (PDS),  with  its 
exclusive  5- Year  Assurance  Program, 
provides  a  comprehensive  approach  to 
accessing  voice,  data,  text  and  video 
whether  you're  running  office  to  office, 
floor  to  floor,  or  building  to  building. 

For  a  FREE  SYSTIMAX  PDS 
Applications  Guide  and  more  informa¬ 
tion  on  our  new  prices,  write  today: 
North  Supply 
Mail  Station  133 
600  Industrial  Parkway 
Industrial  Airport,  KS  66031 
or  call  1-800-800-8911. 


North  Supply 

A  Sprint  Company 


A  Brilliant  Spectrum  of  Solutions 
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hasten  the  demise  of  the  mainframe. 

“The  success  of  open  systems  is  very 
important  to  Oracle's  growth  since  Oracle 
today  is  the  world's  largest  open  systems 
software  company,”  he  claims.  “The  ma¬ 
jority  of  our  business  continues  to  be  in 
Unix,  which  makes  us  the  largest  software 
company  in  the  Unix  market  —  more  than 
twice  as  large  as  our  nearest  competitor." 

Ellison  is  targeting  the  high-end  of  the 
market,  competing  with  mainframe  soft¬ 
ware  in  the  area  of  mission-critical,  enter¬ 
prisewide  applications.  He  says  the  com¬ 
pany  will  be  paying  a  lot  of  attention  to 
what  IBM  calls  “reliability,  availability  and 
serviceability.” 

That’s  where  Oracle’s  size  is  important. 
Sendee  is  key  to  supporting  this  new  class 
of  distributed  applications,  and  Oracle 
boasts  a  worldwide  sendee  organization 
that  spans  92  countries  and  continues  to 
grow.  “We  have  to  have  a  certain  scale  to 
be  trusted  with  an  enterprise  application,” 
he  says.  “We  have  to  be  as  good  at  transfer¬ 
ring  technology  as  we  are  at  developing 
technology.” 

Oracle’s  investment  in  making  its  data¬ 
base  portable  across  many  platforms  and 
protocols  has  resulted  in  the  development 
of  a  tremendous  amount  of  non-database- 
dependent  systems  and  communications 
software  —  essentially,  its  SQL*Net  offer¬ 
ing.  Oracle  is  considering  leveraging  this 
software  as  a  separate  product  in  new  mar¬ 
kets,  such  as  the  middleware  arena. 

Ellison  says  Oracle  w  ill  also  look  at  oth¬ 
er  types  of  technologies,  such  as  remote 
procedure  call  or  asynchronous  messag¬ 
ing,  that  could  be  delivered  rapidly  to 
many  platforms  through  this  underlying 
systems  and  communications  software. 

“We  do  have  some  very  interesting  un¬ 
derlying  technology,  and  we  are  likely  to 
unbundle  it  from  the  database  and  make  it 
generally  available,”  he  says. 

Ellison  sees  force  for  change  in  the  in¬ 
dustry  coming  from  the  gradual  merging 
of  relational  database  technology  with  ob¬ 
ject-oriented  database  technology. 

“I'm  an  object-oriented  bigot,  but  I 
think  object-oriented  databases  will  be  a 
bigger  breakthrough  than  even  object-ori¬ 
ented  programming  languages,”  Ellison 
says.  “Our  plan  at  Oracle  is  to  over  time  go 
from  SQL  to  Object  SQL.” 

Overall,  Ellison  expects  that  the  growth 
in  the  database  market  over  the  next  de¬ 
cade  could  be  “unbelievable.” 

He  says  the  first  generation  of  data¬ 
bases  were  corporate  databases  on  main¬ 
frames.  Then  there  were  private  databases 
on  PCs.  In  this  decade,  he  says,  public  data¬ 
bases  will  emerge  that  will  consist  of  huge 
automated  libraries  of  information.  The 
need  for  database  technology  will  be  great¬ 
er  than  ever. 

With  corporations  around  the  world  go¬ 
ing  through  major  reengineering  of  corpo¬ 
rate  information  systems,  Ellison  is  opti¬ 
mistic  many  of  these  companies  will  turn 
to  Oracle  for  software  that  can  be  used  to 
create  the  next  generation  of  applications. 

“We’re  riding  the  wave,”  Ellison  says. 
“We’re  the  leader  right  now,  and  we  expect 
to  increase  our  market  share  in  this  whole 
area,  especially  as  corporations  move 
from  tactical  systems  to  strategic  and  en¬ 
terprisewide  systems.”  ♦ 
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Will  networks  kill 
corporation? 

Institute  for  the  Future  fellow 
discusses  the  decline  of  the  PC, 
the  rise  of  virtual  corporations 
and  the  perversity  of  change. 


Paul  Saffo  thinks  for  a  liv¬ 
ing. 

The  38-year-old  Insti¬ 
tute  for  the  Future  (IFTF) 
fellow  wonders,  rumi¬ 
nates,  speculates,  cogi¬ 
tates  and  prognosticates 
about  how  information 
technologies  will  affect 
the  way  we  do  business,  work  and  play 
in  years  to  come. 

“The  short  answer  is  that  [networks] 
will  change  everything,”  says  Saffo, 
from  the  nonprofit  think  tank’s  “pos¬ 
tindustrial  park”  headquarters  nestled 
in  a  quiet,  wooded  hillside  of  Menlo 
Park,  Calif. 

“In  the  next  five  years,  networks  will 
be  supporting  a  shift  to  business  teams 
from  individuals  as  the  basic  unit  of  cor¬ 
porate  productivity,”  Saffo  says.  “In 
the  10-year  time  frame,  we'll  see 
changing  organizational  structures.  In 
20  to  30  years,  we’ll  see  a  shift  so  fun¬ 
damental,  it  will  mean  the  end  of  the 
corporation  as  we  know  it.” 

That  prediction  may  seem  a  bit  dras¬ 
tic  for  a  society  still  arguing  the  merits 
of  automated  teller  machines.  But  Saffo 
insists  that  we’ve  already  started  down 
the  path  to  the  sort  of  pervasive  inter¬ 
connectivity  that  will  give  rise  to  a 
whole  new  “virtual”  corporate  struc¬ 
ture,  and  in  ways  we  can  never  imagine 
or  predict. 

Death  of  the  PC 

Not  a  "black-letter  mathematician,” 
Saffo  looks  to  more  anecdotal  evi¬ 
dence.  Two  indicators,  he  says,  are  the 
personal  computer  and  the  Internet. 

“The  Internet  has  to  have  the  worst 
interface  of  any  single  system  on  the 
planet,"  Saffo  says.  Yet  it  continues  to 
grow  at  about  15%  per  month,  accord¬ 
ing  to  some  estimates,  “because  it's  so 


useful  and  there’s  such  a  terrible  hun¬ 
ger  for  information  highways  now.” 

The  personal  computer,  on  the  other 
hand,  has  already  begun  a  transforma¬ 
tion  from  processing  to  accessing,  a 
transformation  that  Saffo  argues  will 
eventually  obsolete  the  traditional  per¬ 
sonal  computer  in  favor  of  hand-held 
information  appliances  and  desktop 
communications  computers. 

“In  the  '80s,  the  devices  on  our 
desks  were  defined  by  what  they  could 
process  for  us,”  Saffo  says.  “Well  now, 
in  the  1990s,  they  are  increasingly  de¬ 
fined  by  what  they  connect  us  to. 
They’re  not  processing  engines  so 
much  as  windows  on  larger  information 
worlds.” 

Saffo  points  to  Apple  Computer, 
Inc.’s  PowerBook  notebook-sized  Mac¬ 
intosh  computers  as  a  prime  example  of 
this  shift.  Using  a  remote  access  pro¬ 
gram,  called  AppleTalk  Remote  Access, 
PowerBook  users  can  connect  to  an  Ap¬ 
pleTalk  network  as  a  virtual  remote 
node.  In  this  way,  their  remote  view  of 
the  network  is  exactly  the  same  as  it  is 
locally. 

That  trend  will  become  more  pro¬ 
nounced  with  the  advent  of  wireless 
hand-held  devices,  high-speed  net¬ 
working  technologies  and  more  strati¬ 
fied  and  complex  client/server  sys¬ 
tems,  Saffo  says. 

“Client/server  is  really  just  a  big 
food  chain,  and  all  sorts  of  people  are 
arguing  about  whether  the  client/ 
server  model  fits  or  not,”  Saffo  says. 

However,  he  imagines  a  sort  of  frac¬ 
tal  client/server  relationship  in  which  a 
base  of  specialized  network  servers 
feeds  application  servers,  branching 
out  eventually  to  the  link  between  a 
hand-held  communications  device  and 
a  desktop  machine. 

“By  the  end  of  this  decade,  the  de¬ 


vices  on  our  desks  will  be  more  like  tele¬ 
phones  in  the  same  sense  that  an  un¬ 
connected  telephone  isn’t  a  telephone 
at  all.  It’s  a  paperweight,”  Saffo  says. 

Hidden  question  marks 

“All  neologisms  like  groupware 
have  a  hidden  question  mark  after  them 
because  they  are  shorthand  for  asking  a 
question,”  Saffo  says.  “In  this  case  [the 
question  is],  Can  personal  computers 
be  interpersonal  devices?” 

The  IFTF  has  been  studying  that 
question  from  the  vendor  point  of  view 
for  about  nine  years  and  from  the  user 
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perspective  for  four  years.  The  answer, 
according  to  Saffo,  is  yes. 

Coined  in  the  early  1980s,  group- 
ware  is  a  word  that  has  shown  amazing 
adaptability,  according  to  Saffo.  It’s  an 
adaptability  that  will  carry  the  seman¬ 
tics,  if  not  the  intent,  into  the  next  five 
years,  when  groupware  will  help  teams 
become  the  basic  unit  of  a  business. 

For  example,  Mutiple  User  Dimen¬ 
sions  (MUD)  systems  will  allow  users  to 
create  “virtual  offices,”  a  concept  that 
transcends  any  current  definition  of 
groupware. 

(continued  on  page  SI 2) 
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Most  IT  professionals  tell  me  they  would  prefer  to 


work  with  a  strong  network  integrator  rather  than 
buying  from  many  independent  product  suppliers. 
And  yet,  they  buy  bridges,  routers,  adapter  cards, 
smart  hubs  and  network  management,  etc.,  from 
dozens  of  suppliers.  Why?  (jj)  Because  they  equate 
picking  an  integrator  with  having  to  settle  for  second 
rate  technology.  The  only  way  out  is  to  buy  networks 
in  pieces  and  shoulder  the  nasty  job  of  integration 
alone.  Time-out!  (jj)  At  Ungermann-Bass,  we 
don’t  think  choosing  between  the  “Best  of  Breed” 
and  “One  Stop  Shopping”  is  a  choice  you  should 
have  to  make,  (jj)  That’s  why  we’re  the  first 
networking  company  to  combine  leading  edge 
products  with  leading  edge  integration.  At 
Ungermann-Bass,  network  integration  is  just  as 
important  as  technology.  Now  you  can  have  the 
“Best  of  Breed”  from  a  single  source,  (jj)  If  your 
company  would  benefit  from  a  business  partner 
who  is  as  obsessed  with  the  performance  of  your 
network  as  it  is  with  product  innovation,  call 
Ungermann-Bass  at  1-800-777-4LAN. 

(jj)  Ungermann-Bass 

Your  global  network  integration  partner 
Circle  Reader  Service  #15 

“See  us  at  Networld  Booth  #220“ 


(continued from  pageS9) 

MUD  systems  grew  out  of  a  multiuser 
environment  created  for  role-playing 
games,  such  as  Dungeons  and  Dragons. 
The  text-based  system  allows  users  to  log 
into  an  environment,  perhaps  a  set  of  of¬ 
fices,  where  they  can  interact  with  other 
users  on  the  system. 

Saffo  sees  the  day  w'hen  graphical  MUD 
systems  will  be  used  as  virtual  office  envi¬ 
ronments.  People  will  be  able  to  gather  in  a 
room  and  hold  a  meeting  looking  at  the 
same  graphics,  spreadsheets  or  blueprints. 
Or  they  may  just  pop  into  the  virtual  office 


of  a  colleague  for  a  chat,  even  though  that 
coworker  is  physically  on  the  other  coast. 

The  next  step,  as  foretold  by  Harvard 
management  doyen  Peter  Drucker,  is  the 
end  of  the  corporation  as  wre  know'  it,  Saffo 
says.  As  information  becomes  more  perva¬ 
sive,  corporations  have  to  find  new'er,  fast¬ 
er  ways  to  react,  and  that  means  the  end  of 
the  hierarchical  organization,  Drucker 
contends.  That  will  be  the  beginning  of  the 
“virtual  corporation,”  Saffo  says. 

“Every  generation  deals  with  [informa¬ 
tion]  overload  by  developing  new  meta¬ 
phors  for  assimilating  information,”  Saffo 


says.  The  invention  of  the  book  in  the 
1 400s,  dual-entry  accounting  in  the 
1 500s,  even  the  application  of  chaos  the¬ 
ory  to  the  stock  market  in  the  1990s  show' 
how'  mankind  deals  with  ever-increasing 
volumes  of  information,  he  said. 

And  so  w  ill  the  corporation  —  and  the 
worker  —  of  the  future  have  to  find  new 
ways  to  sort,  disseminate  and  absorb  more 
information  than  ever. 

On  the  personal  level,  the  hand-held 
communications  device  will  play  a  big  role, 
according  to  Saffo. 

“I  will  not  know  or  care  how  it  talks  to 


"ATM 

networks? 

"Won't  see 
them  for 
years!" 


GTE’s  Secure  Prioritized  ATM 
Network  -  SPANet™  -  can 
deliver  gigabit-speed,  multimode 
networking  to  you  now.  Not  next 
year,  sometime,  or  never.  Now. 

SPANet  gives  you  high-speed 
broadband  networks  with 
mission-critical  features: 

•  Real-time  fusion  of  multiple 
information  modes  -  voice, 
data,  video,  and  imagery 


Call  GTE  on  1-800-982-0381, 
and  you  can  be  developing 
ATM-based  network  applica¬ 
tions  sooner  than  you  think. 
Or  write  to: 


Marketing  Manager,  SPANet 
MS  2025 
GTE  Communication  Systems  Div. 
77  “A”  Street 

Needham  Heights,  MA  02194-2892 


•  Embedded  priority,  security, 
and  dynamic  bandwidth 
allocation  schemes 


See  SPANet  in  the  GTE  Booth  at  ComNet,  Washington,  D.C.,  Feb.  1-4 
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things.  When  I’m  in  my  house,  it’s  talking 
over  the  CT-1  [cordless  phone  standard] 
network  through  the  phone  to  my  office,” 
he  says.  “When  I  leave  the  house,  it  sees 
that  there  is  no  CT-1  signal  around,  and  it 
goes  into  regular  cellular  telephony  using 
the  new  digital  data  standard. 

“When  I’m  not  in  a  cellular  zone,  it 
switches  on  its  iridium  contact  and  talks 
via  satellite.  And  when  I  walk  into  the  of¬ 
fice  and  throw  my  jacket  on  the  table,  it 
falls  out  of  my  pocket  and  detects  infrared 
signals  in  the  room,  and  it  starts  talking  to 
my  desktop  computer,”  Saffo  says. 

On  the  corporate  level,  Saffo  thinks  the 
utter  availability  of  information  and  the  in¬ 
terconnectivity  of  systems  will  give  rise  to 
virtual  corporations,  companies  whose 
bounds  will  meld,  separate  and  recombine 
quickly  to  reflect  newr  information. 

A  modern-day  example  is  the  Ocean 
Spray  label  of  cranberry  juice,  Saffo  says. 
It  is  actually  produced  by  a  consortium  of 
cranberry  growers  masquerading  as  a 
monolithic  corporation. 

Large  companies  may  soon  appear  as  a 
collection  of  smaller  companies  whose 
boundaries  are  almost  indistinguishable. 
For  example,  a  company’s  sole  business 
might  be  to  supply  seats  for  a  carmaker. 
That  business  could  be  tapped  directly  into 
the  carmaker’s  order-entry  system,  may 
use  its  accounting  computer  and  could 
maintain  common  facilities. 

From  the  outside,  the  business  would 
appear  to  be  part  of  the  carmaker.  But  ev¬ 
ery  time  a  car  seat  is  passed  from  one  part 
of  the  facility  to  another,  it  would  change 
title,  with  nothing  other  than  electronic  re¬ 
cords  to  witness  it. 

“The  companies  that  are  going  to  sur¬ 
vive  are  the  ones  that  are  very  flexible,” 
Saffo  says.  “They  are  going  to  have  to  be 
able  to  shed  layers  of  organization  and 
adapt  to  new  technologies  very  quickly.” 

But  he  stops  short  of  saying  what  tech¬ 
nologies  users  can  expect  their  organiza¬ 
tions  to  be  using.  He  doesn’t  know. 

The  perversity  of  change 

“Even  the  first-order  impacts  of  a  tech¬ 
nology  are  hard  to  predict,”  Saffo  says. 
The  result  is  that  we  can  see  the  direction 
that  society  is  going,  but  we  can  never  pre¬ 
dict  how  we’ll  use  the  technology  to  get 
there,  an  effect  that  Saffo  gleefully  labels 
“the  perversity  of  change.” 

“There’s  this  myth  that  technology 
drives  change,”  he  says.  “Technology  ab¬ 
solutely  does  not  drive  anything.  Technol¬ 
ogy  enables  change,  it  creates  options  and 
opportunities  that  as  individuals  or  societ¬ 
ies  or  whole  cultures,  we  decide  to  take  up 
and  use  or  to  ignore  completely.” 

For  example,  to  help  stranded  motor¬ 
ists,  the  California  Department  of  Trans¬ 
portation  has  installed  cellular  phones  at 
stationary  call  boxes  about  one  mile  apart 
on  some  freeways. 

“We  associate  wireless  to  mobile  envi¬ 
ronments.  But  here’s  wireless  supporting 
mobility  by  remaining  absolutely  station¬ 
ary,”  Saffo  says. 

“When  the  future  finally  comes  to 
pass,”  he  says,  “it  will  be  every  thing  we 
hoped  for  but  seen  through  Alice’s  looking 
glass.  ”♦ 

Wylie  is  a  San  Francisco-based  free¬ 
lance  writer  who  specializes  in  net¬ 
working  and  communications  topics. 
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Enterprise  Networking 


Which  kind  of  networking 
credentials  matter  the  most? 


Against  a  background  of  lower  staffing  levels,  reduced  budgets,  and 
the  need  to  communicate  globally,  you  need  a  supplier  with  the 
right  technology. 

But  technology  is  only  a  part  of  the  story. 

You  need  a  supplier  who  can  deliver  Enterprise  Networking 
solutions  tailored  to  meet  your  organization's  objectives,  now  and  in 
the  future. 

And  that's  why  so  many  of  the  world's  major  organizations 
choose  Ascom  Timeplex. 

We  deliver  LAN  and  WAN  internetworking  systems  which 
optimize  networks,  protect  investments  and  provide  smooth 
migration  toward  tomorrow. 


We  also  provide  first-class  service  and  support,  round  the  world, 
round  the  clock.  Including  enterprise-wide  network  management. 

Today,  the  Ascom  Timeplex  focus  on  your  business  needs  makes 
more  sense  than  ever. 

And  if  those  are  the  kind  of  networking  credentials  that  matter 
most  to  you,  we  should  be  talking. 

Contact  us  for  the  full  story  on  the  Ascom  Timeplex 
approach  to  Enterprise  Networking,  including  details  of  our 
new  branch  networking  systems. 

Ascom  Timeplex,  400  Chestnut  Ridge  Road,  Wooddiff 
Lake,  NJ  07675.  Tel:  1  800  669-2298. 

All  trademarks  acknowledged 
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Timeplex  thinks  ahead 
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The  leaders  of  the  Open 
Software  Foundation  are 
holding  the  future  of 
computing  in  their  hands 
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Interoperability  is  Job  1 


What’s  the  vision  that  drives 
you  as  leaders  of  Open  Software 
Foundation,  Inc.? 

Torey:  When  I  was  first  approached 
to  become  the  CEO  of  OSF,  I  thought  it 
was  a  joke.  I  had  been  very  public  in  my 
skepticism  about  the  underlying  rea¬ 
sons  for  the  creation  of  OSF. 

I  eventually  agreed  after  refusing 
the  job  three  times  over  a  six-month  pe¬ 
riod.  I  realized  the  companies  —  the 
IBMs,  the  HPs,  the  Digitals  and  the  Eu¬ 
ropean  companies  —  supporting  OSF 
were  absolutely  committed  to  provid¬ 
ing  a  common  platform  for  portability 
and  interoperability. 

I  wanted  to  make  that  platform  hap¬ 
pen  for  the  [independent  software  ven¬ 
dors].  I  see  this  as  a  mission  to  provide 
open  systems  solutions  for  the  software 
industry  so  they  can  provide  solutions 
back  to  the  marketplace. 

Gossels:  My  definition  of  open  sys¬ 
tems  is  different  [from  that  of  many 
other  people].  My  definition  is:  Custom¬ 
ers  in  control,  choosing  the  solutions 
and  the  technologies  they  want.  I  didn’t 
come  at  it  from  Unix  at  all. 

I  was  seeing  the  real  motivation  for 
open  systems:  custom¬ 
ers  saying  ‘I  want  this  to 
work  together  to  solve 
my  business  problems.’ 

When  I  heard  about 
OSF,  with  $120  million 
in  the  bank  and  the  re¬ 
sources  to  solve  some 
very  hard  problems,  it 
was  a  unique  opportuni¬ 
ty- 

How  has  the  vi¬ 
sion  changed  since 
you  started? 

Gossels:  The  public 
perception  of  the  mission  has  changed. 
The  actual  vision  has  been  very  consis¬ 
tent.  The  outside  world  perceived  OSF 
as  very  Unix-oriented.  But  we  had  a 
much  broader  focus  on  interoperability 
and  portability  from  the  beginning. 

Are  you  close  to  realizing  it? 

Torey:  From  a  technology  point  of 
view,  we  are  very  close.  We  have  deliv¬ 
ered  the  first  layer,  the  [Distributed 
Computing  Environment],  the  distrib¬ 
uted  services  the  software  industry 
[needs].  [Users]  can  build  on  top  of  it 
without  having  to  incorporate  those 
things  in  their  own  applications. 


The  next  stage  is  to  provide  systems 
and  network  management  services  that 
make  use  of  that  underlying  layer.  We 
are  on  plan  [with  Distributed  Manage¬ 
ment  Environment].  We  have  defined 
what  we  are  going  to  produce,  and  we 
are  in  the  middle  of  producing  it. 

OSF  has  established  credibility. 
When  we  say  we  are  going  to  produce 
something,  people  start  making  plans 
for  it. 

What  have  you  learned?  What 
has  surprised  you? 

Torey:  How  successful  we’ve  been.  I 
thought  this  was  going  to  be  the  most 
incredible  political  process  and  the  big¬ 
gest  challenge  was  going  to  be  —  not¬ 
withstanding  all  the  philosophical 
words  of  support  from  [John]  Akers  and 
[Ken]  Olsen  —  actually  establishing  an 
independent  organization  that  would 
provide  solutions  that  were  of  such  val¬ 
ue  they  would  override  the  vested  self- 
interests  of  companies  that  were  in¬ 
tensely  competitive  in  a  marketplace 
that  was  changing  rapidly. 

We’ve  been  very  successful  at  find¬ 
ing  that  commitment  to  open  systems 
in  the  face  of  that  vested  self-interest. 

Gossels:  [Another] 
surprise  is  the  technol¬ 
ogy  absorption  cycle  — 
what  is  realistic  to  ex¬ 
pect.  Many  of  us  came 
into  OSF  with  a  model 
that  product  life  cycles 
tend  to  be  18  to  24 
months.  But  OSF  is  ear¬ 
lier  in  the  food  chain, 
this  isn’t  just  the  next 
bell  and  whistle  on  an 
established  technology. 
The  technology  absorp¬ 
tion  cycle  from  start  to 
finish  is  closer  to  3o  to  48  months.  It 
really  takes  time  before  it  moves  from 
the  research  lab  through  OSF  through 
the  system  vendor  or  software  compa¬ 
ny,  which  adds  value  to  it  and  integrates 
it  with  its  own  solutions  before  the  end 
users  see  it  in  volume. 

Torey:  The  senior  management  of 
the  various  companies  hadn’t  really 
thought  about  what  would  happen  if  we 
were  successful. 

They  had  the  feeling  that  OSF  could 
create  a  technology,  a  very  complicated 
and  sophisticated  technology,  and  in 
the  space  of  24  months,  we’d  have  so 


much  money  coming  into  us,  we 
wouldn’t  know  what  to  do  with  it  all. 
They  didn't  really  understand  what  OSF 
was.  We  are  a  research  and  develop¬ 
ment  lab  working  to  provide  leading- 
edge  technology  to  solve  problems  that 
are  only  just  now  being  understood. 

Do  the  people  who  founded  the 
organization  now  find  themselves 
in  the  uncomfortable  position  of 
racing  each  other  to  implement 
what  you’ve  developed? 

Gossels:  We  look  favorably  on  that. 
They’re  touting  the  advantages  of  being 
first  to  market  with  OSF  technologies, 
and  they  are  getting  a  commercial  ad¬ 
vantage.  They  are  seeing  a  pent-up  de¬ 
mand  for  these  technologies,  which  fu¬ 
els  the  fire. 

Torey:  But  you  also  sometimes  have 
three  or  four  companies  standing  on 
the  edge  of  a  swimming  pool,  and  we 
say  ‘1-2-3  jump.’  One  jumps  and  the 
other  three  say,  ‘Is  it  cold  in  there?’  I 
have  to  spend  more  time  pushing  them 
in  at  the  same  time. 

You  describe  here  a  process  of 
vendors  cooperating.  There  is  a 
widespread  perception  in  the  user 
community  that  vendors  remain 
focused  on  proprietary  solutions 
and  only  move  toward  open  sys¬ 
tems  when  absolutely  forced. 

Torey:  They’re  talking  to  their  sales 
forces.  Sales  forces  are  selling  today’s 
solutions.  We  are  dealing  a  year,  two 
years,  three  years  ahead.  A  salesman 
won’t  last  long  if  he  says  ‘Look,  don’t 
buy  my  technology  today,  but  in  two 
years,  we’ll  have  this  great  solution.’ 
Users  are  always  going  to  be  confused 
by  what  account  execs  tell  them. 

Gossels:  There  is  a  very  real  gap  be¬ 
tween  what  a  typical  end  user  sees  — 
they  are  just  being  pitched  by  the  sys¬ 
tems  vendors  —  and  where  those  ven¬ 
dors  are  going  long-term.  You  are  start¬ 
ing  to  see  the  leading  edge  of  the  bell 
curve  of  true  open  systems  being  deliv¬ 
ered  today.  But  the  vast  majority  of  sys¬ 
tems  being  purchased  are  traditional. 

What  is  the  single  biggest  factor 
keeping  users  from  moving  to  a 
distributed  environment? 

Torey:  One  of  the  biggest  stumbling 
blocks  is  this  clear  dichotomy  between 
( continued  on  page  SI 6 ) 


Who  better  than  the  sailor 
and  the  builder  to  guide  the 
Open  Software  Foundation, 
Inc.  (OSF)  in  the  1990s? 

President  and  Chief  Execu¬ 
tive  Officer  David  Tory,  an 
avid  sailing  enthusiast,  has 
had  to  navigate  through 
some  tricky  political  waters, 
getting  OSF’s  intensely  com¬ 
petitive  vendor  members  to 
agree  on  an  open  systems 
course  for  the  future. 

Tory  joined  OSF  after  serv¬ 
ing  as  a  member  of  the  senior 
management  team  at  Com¬ 
puter  Associates  Internation¬ 
al,  Inc.  (CA),  which  he  joined 
in  1977  when  CA  bought  the 
software  distribution  compa¬ 
ny,  Carus  Ag,  that  Tory 
founded  in  1971 . 

Appropriately  enough, 
Jonathan  Gossels,  OSF’s 
business  area  manager  for 
interoperability,  holds  a  gen¬ 
eral  contractor’s  license. 
Gossels  and  his  multivendor 
team  are  building  the  inter¬ 
operability  platforms  —  the 
Distributed  Computing  Envi¬ 
ronment  and  the  Distributed 
Management  Environment 
—  that  will  support  future 
networks. 

Before  coming  to  OSF, 
Gossels  honed  his  expertise 
in  net  management  at  Codex 
Corp.,  which  he  joined  after 
serving  in  marketing  and  re¬ 
search  and  development 
roles  with  Wang  Laborato¬ 
ries,  Inc. 

Only  four  years  old,  the 
OSF  has  already  had  a  dra¬ 
matic  impact  on  the  industry. 
The  group,  whose  other  proj¬ 
ects  include  the  Motif  graphi¬ 
cal  user  interface  and  OSF/1 
operating  system,  has  won 
support  from  virtually  every 
major  vendor. 

In  an  interview  with  Editor 
John  Gallant,  Tory  and  Gos¬ 
sels  talked  about  challenges 
facing  OSF,  the  glut  of 
“open”  architectures  and 
open  systems  groups,  and 
what  users  must  do  to  benefit 
from  open  systems.  ♦ 


We've  been  very 
successful  of 
finding 

commitment  to 
open  systems  in 
the  face  of  vested 
self-interest. 


By  John  Gallant 
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the  network  gurus  and  the  systems  gurus. 
You  have  operating  systems  driving  com¬ 
puters  and  you  have  network  systems  driv¬ 
ing  networks,  and  never  the  twain  shall 
meet.  You  had  this  problem  with  the  MAP/ 
TOP  users  and  OSI.  Everyone  was  focused 
on  the  network. 

People  have  to  realize  that  this  is  one 
problem,  not  two  different  problems. 
You've  got  communications  people  and 
you  have  computer  people.  But  you  have 
technologies  like  FDD!  that  can  make 
two  totally  separate  computers  operate 


as  though  they  are  two  chips  in  a  single 
box. 

Gossels:  The  whole  premise  of  DCE  is 
that  you  have  to  put  the  management  of 
the  computers  and  the  network  onto  a 
common  technology  base.  It  is  one  prob¬ 
lem:  It  has  to  be  solved  coherently. 

From  an  IS  manager’s  viewpoint, 
what  do  I  need  to  do  to  drive  my  orga¬ 
nization  to  open  systems? 

Torey:  One  very  simple  thing  is  defin¬ 
ing  a  procurement  policy  —  even  better  if 


it  is  a  common  policy  with  your  colleague 
in  company  XYZ  down  the  road.  The  IS  guy 
uses  his  muscle  to  tell  his  vendors  that  he 
will  only  buy  solutions  that  satisfy  this  set 
of  procurement  requirements. 

Gossels:  Previously,  systems  vendors 
dictated  how  the  pieces  were  plugged  to¬ 
gether.  Open  systems  is  a  change  in  the 
power  relationship  between  the  end  user 
and  the  vendor.  Open  systems  is  about  end 
users  controlling  their  destinies,  being  in 
charge  of  what  gets  purchased  and  in¬ 
stalled  and  mandating  that  the  vendors 
make  sure  it  works  together  well. 


An  Introductory  Offer  From 

Available  for  DOS,  Windows  and  Macintosh  Applications 


Because  In  Your  Job,  A 
Picture  Is  Worth  Much 
More  Than  1,000  Words . 

Let  your  networks  speak  for  you  loud  and 
clear  with  Network  World's  NetDraw™,  the 
first  clip  art  library  created  exclusively  for 
networking  professionals. 

With  over  170  professionally  drawn  objects,  NetDraw  gives  users  immediate  access  to  symbols  for  WANs 
like  modems  and  multiplexers  and  LANs  like  bridges,  routers  and  servers  -  just  to  name  a  few.  Symbols  for 
computing,  PCs,  telephony  and  patching  and  cabling  are  also  provided  to  make  your  networks  complete  - 
with  just  the  right  amount  of  detail. 

•  Add  clarity  and  consistency  to  network  drawings 


Make  drawing  modifications,  network  redesigns, 
and  topology  changes  quickly  and  easily 
Add  a  professional  look  to  proposals,  bids  and 
training  materials 

Eliminate  the  hours  spent  creating  "home  grown" 
symbols 


NetDraw  is  available  in  Macintosh,  DOS  and  Windows  versions  and 
is  designed  to  work  with  almost  all  popular  drawing,  graphics,  word 
processing,  page  layout  and  presentation  programs.  It  is  an  extremely 
powerful  productivity  tool  yet  is  simple  to  use. 

NetDraw  is  available  at  the  low  introductory  price  of  just  $99.95. 
Ask  about  multiple  copy  discounts. 

Make  your  network  documents  speak  for  you  loud  and 
clear!  Call  or  use  the  form  below  to  order  your  copy  of 
NetDraw  today! 
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Why  don’t  more  people  do  that? 

Torey:  There  is  an  awful  lot  of  baggage 
of  companies  being  used  to  the  idea  that 
their  account  execs  determine  what  boxes 
and  software  they  buy,  because  the  ac¬ 
count  control  mechanism  has  been  going 
on  for  20  years.  It  is  the  IBM  senior  execs 
being  able  to  call  up  the  CEO  of  a  company 
to  say  ‘Your  MIS  director  has  made  a  terri¬ 
ble  mistake,  fire  hint.’ 

Gossels:  The  absolute  first  step  is  that 
end  users  have  to  recognize  they  have  a  re¬ 
sponsibility  in  this.  There  has  to  be  a  rec¬ 
ognition  that  in  an  open  systems  world  — 
the  customer  is  in  control.  They  have  to  de¬ 
velop  a  technology  plan,  they  have  to  de¬ 
velop  migration  strategies  and  they  have 
to  codify  it  into  procurement  specifica¬ 
tions  so  that  every  purchase  moves  them  in 
the  right  direction. 

Torey:  Users  are  much  more  computer 
literate  today,  but  there  still  seems  to  be  a 
lack  of  confidence  about  the  ability  to 
force  change. 

Gossels:  Adopting  open  systems  is  a 
long-term  propostion.  The  ones  that  are 
going  to  have  a  competitive  edge  are  the 
ones  that  start  early,  develop  a  plan  and 
stick  to  it. 

Why  didn’t  OSI  prove  to  be  the  an¬ 
swer  to  the  types  of  issues  you  are 
trying  to  solve? 

Gossels:  Lack  of  consistent  implemen¬ 
tations,  standards  that  were  not  based  in 
reality  or  on  proven  technologies  that  ad¬ 
dress  real  life  concerns  like  performance, 
amount  of  memory  and  bandwidth.  They 
just  weren’t  practical.  Our  approach  is  to 
take  the  best  available  technologies  and  in¬ 
tegrate  them.  Our  final  solution  will  work. 
It  is  not  just  a  stack  of  paper. 

Users  are  confused  today  with  all 
these  open  computing  architectures 
vendors  are  announcing  —  Microsoft 
with  WOSA,  Apple  with  VITAL,  IBM 
with  its  blueprints  and  plans.  Do  all 
these  things  fit  together? 

Gossels:  The  first  thing  users  should  do 
is  open  the  window  and  blow  out  the 
smoke.  There  is  remarkably  little  content 
in  some  of  those  architectures.  So  many  of 
those  architectures  are  just  self-serving. 
You  have  to  listen  with  a  skeptical  ear  and 
listen  for  what  they  are  not  saying. 

The  major  system  vendors  —  their  ar¬ 
chitectures  are  meaningful.  I  don’t  dis¬ 
count  SNA  because  they  are  deploying  it 
today,  they  have  customers  with  all  kinds 
of  different  systems  and  they  are  solving 
real  business  problems. 

When  you  get  to  a  company  like  Micro¬ 
soft,  which  has  been  a  desktop-only  pro¬ 
vider  and  has  no  experience  in  terms  of  an 
overall  enterprise  system,  proposing  these 
integration  architectures,  I  just  think  it 
falls  apart. 

What  role  will  object  technology 
play  in  distributed  computing? 

Gossels:  Object  technology  is  going  to 
be  important  for  the  industry’  long  term. 
But  you  have  to  look  pragmatically  at  what 
it  can  do  for  you  today  vs.  what  it  is  being 
hyped  as  doing.  It  is  being  grossly  over¬ 
sold.  We  are  using  a  lot  of  object  technol¬ 
ogy  in  DME,  but  we  have  had  to  extend  the 


specification  in  the  [Object  Management 
Group's]  Interface  Definition  Language  so 
multiple  implementations  of  DME  on  dif¬ 
ferent  machines  would  interoperate. 

DCE  is  more  service-oriented  than  ob¬ 
ject-oriented.  We  don’t  have  a  security  ob¬ 
ject,  we  have  a  security  service.  That  isn’t 
to  say  that  someday,  when  object  technol¬ 
ogy  is  mature  enough,  we  won’t  evolve 
DCE  services  to  look  like  security  objects 
or  directory  objects.  It  has  the  internal 
structure  but  not  the  trappings.  It’s  way 
too  early  to  glue  on  the  trappings. 

Are  there  too  many  organizations 
involved  in  open  systems  today? 

Gossels:  There  are  a  series  of  groups 
which  do  very  good  work.  OSF  is  not 
against  the  formal  standards  process;  we 
support  the  formal  standards  that  are  good 
and  we  adopt  them  and  we  implement 
them  in  our  systems.  There  is  an  ongoing 
role  for  the  ANSI  and  ISO  committee  work. 

Organizations  like  X/Open  [Company, 
Ltd.]  have  a  role  to  play,  perhaps  different 
than  the  role  they  think  they  should  play, 
but  a  legitimate,  ongoing  role.  Even  the 
OMG,  even  though  their  specification  to¬ 
day  is  incomplete.  I  don’t  fault  them  for 
that.  It  is  a  good  first  step,  it  is  just  not  far 
enough  along  to  be  the  de  facto  standard 
before  it  has  ever  been  proven  to  work. 

The  [Network  Management  Forum] 
played  an  important  part  in  the  past  doing 
object  definition  work  for  net  manage¬ 
ment.  They  have  probably  completed  that 
role,  and  I  think  the  [Open  Management 
Interoperability  Point]  is  so  much  noise. 
Being  able  to  point  to  96  standards,  half  of 
which  conflict  with  each  other  —  I’m  not 
sure  what  that  does  for  anybody. 

Where  they  have  done  the  work  defin¬ 
ing  the  communications  device  objects, 
the  DME  will  support  that. 

Where  I  have  a  problem  with  consor¬ 
tiums  is  the  premise  that  open  systems 
equals  Unix,  and  if  it  isn’t  Unix  it  isn’t  open 
systems.  1  think  that  is  crap.  If  the  user  can 
buy  it  from  any  vendor  and  have  it  interop¬ 
erate  seamlessly,  that  is  what  they  are 
looking  for,  no  matter  what  the  operating 
system  is. 

How  did  the  perception  arise  that 
open  systems  equals  Unix? 

Gossels:  Part  of  it  was  a  very  insightful 
ad  campaign  Sun  launched  in  the  ’88  time 
frame.  They  said  ‘We  are  Berkeley  Unix- 
based  and  anyone  can  get  the  source  code; 
therefore,  we  are  on  the  most  open  tech¬ 
nology  base.’  They’ve  come  180  degrees 
from  that,  where  it  is  not  open  unless  they 
sell  it.  That  [Unix  equals  open  stance]  was 
adopted  by  AT&T,  which  was  selling  Sys¬ 
tem  5  Unix.  [Unix  International]  is  legiti¬ 
mately  the  user  group  for  System  5.  But 
let’s  not  confuse  that  with  the  broader  is¬ 
sues  to  be  solved  in  the  industry. 

What  will  the  information  tech¬ 
nology  environment,  which  you  are 
helping  to  define,  look  like  in  corpo¬ 
rate  America  in  five  years. 

Torey:  There  will  be  an  awful  lot  of  what 
you  see  today.  Ninety-five  percent  of  the 
market  is  reactionary  and  conservative. 
What  is  driving  us  is  a  group  of  leading- 
edge,  Fortune  100  companies  that  have  in¬ 
vested  enough  to  understand  that  they 
need  to  make  much  better  use  of  their  in¬ 
formation  technology  infrastructure. 


Within  that  Fortune  100,  what  will 
the  environment  look  like? 

Gossels:  I  don’t  see  a  dramatic  phase 
change  in  the  industry.  I  see  continued 
proliferation  of  very  high-speed  comput¬ 
ing  devices,  devices  getting  smaller, 
cheaper  and  faster.  Multiprocessing  sys¬ 
tems  will  be  the  norm. 

You  will  continue  to  see  increasing 
bandwidth  of  communications.  In  modern 
computing  environments,  you  can’t  sepa¬ 
rate  the  computing  from  the  network.  All 
enterprise  computing  systems  are  net¬ 
works  of  computers. 


What  I  see  in  that  five-year  time  frame  is 
increasing  diversity  of  computing  devices. 
There  has  been  a  lot  of  talk  of  common  op¬ 
erating  systems.  But  the  strategic  view  OSF 
took  four  years  ago  was  to  accept  that  sys¬ 
tems  software  is  going  to  be  different  de¬ 
pending  on  the  job  you  are  trying  to  do. 
The  engine  in  a  truck  is  different  than  the 
engine  in  a  sports  car. 

End  users  are  going  to  take  advantage 
of  these  highly  differentiated  computing 
devices  with  specialized  systems  software. 
But  the  end  user  will  be  buffered  from  all 
that  complexity  through  a  very  robust 


middleware  layer. 

While  the  underlying  devices  are  get¬ 
ting  more  complex,  the  ability  to  use  them 
in  a  distributed  environment  will  get  easier 
and  easier. 

How  has  OSF’s  Request-for-Tech- 
nology  process  worked  in  practice? 

Gossels:  It  is  premised  on  the  experi¬ 
ence  with  OSI,  where  you  got  a  bunch  of 
smart  people  in  a  room  that  created  stan¬ 
dards  that  were  unimplementable  and  had 
no  proven  technology  that  worked.  [RFT] 
( continued  on  page  S48) 


Expensive  bridge/routers  may  be  ideal 
for  crowded,  meshed  networks.  But  they're 
"overkill"  for  many  remote  LAN  access 
applications.  RAD  offers  a  unique,  lowcost 
no  hassle  solution  to  transparent  remote 
connectivity  -  the  Elementary  Bridge. 
Whether  you  need  to  connect  a  single 
workstation  or  remote  LANs  consisting  of 
many  workstations,  the  Elementary  Bridge 
provides  true  access  to  the  central  IAN. 

No  other  remote  access  method  offers  all 
these  features: 

*  Sync  or  async  4.8  kbps  -512  kbps 
communication  links 

*  Available  as  a  stand-alone,  a  PC  card 
or  as  a  module  in  an  intelligent  hub 

*  Support  for  I  to  80  remote  users 

*  Protocol  and  NOS  transparent 

*  True  LAN  access 

*  Central  management  and  security 

*  Token  Ring  or  Ethernet 

Beat  the  crowds.  Call  or  fax  your  nearest 
RAD  office  or  RAD  distributor  today  for  more 
information  about  using  lowcost  Elementary 
Bridges  for  remote  LAN  access. 
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MITCH  KAPOR 


Mitchell  Kapor  started  the 
Electronic  Frontier  Founda¬ 
tion  (EFF)  with  colleague  John 
Perry  Barlow  in  1990  as  U.S. 
law  enforcement  agencies 
were  conducting  the  Opera¬ 
tion  Sun  Devil  search-and- 
seizure  operations  against 
individuals  and  vendors  ac¬ 
cused  of  committing  or  abet¬ 
ting  computer  crime. 

EFF’s  founders  believed 
the  U.S.  Secret  Service  had 
overstepped  its  bounds  in 
some  cases,  taking  steps  that 
threatened  to  set  legal  prec¬ 
edents  limiting  freedom  of 
expression  and  privacy  in  a 
digital  environment. 

Created  as  a  public-inter¬ 
est  group  to  ensure  civil  liber¬ 
ties  and  Constitutional  rights 
are  protected  in  the  area  of 
electronic  communications, 
EFF  quickly  became  a  forum 
for  debate  on  a  variety  of  is¬ 
sues. 

EFF  has  entered  the  fray  in 
Washington  when  Congress 
or  federal  agencies  contem¬ 
plated  actions  that  would  af¬ 
fect  the  network  industry  or 
user  rights.  For  example,  EFF 
last  year  led  the  coalition 
that  derailed  the  Federal  Bu¬ 
reau  of  Investigation’s  pro¬ 
posed  wiretap  legislation  in 
the  102nd  Congress. 

Through  the  platform  of 
EFF,  more  than  35  computer 
and  telecommunications 
companies  united  against  the 
FBI’s  proposed  Digital  Tele¬ 
phony  and  Interception  law, 
which  would  require  the  re¬ 
design  of  network  equip¬ 
ment  to  enable  the  agency  to 
carry  out  surveillance  activi¬ 
ties  over  digital  net  facilities. 

In  an  interview  with  Net¬ 
work  World  Senior  Correspon¬ 
dent  Ellen  Messmer  at  EFF’s 
Cambridge,  Mass.,  offices, 
Kapor  —  the  founder  of  Lo¬ 
tus  Development  Corp.  — 
discussed  the  issues  taking 
shape  on  the  electronic  fron¬ 
tier  —  issues  ranging  from 
privacy  and  security  in  a 
networked  world  to  the  need 
for  an  improved  U.S.  network 
infrastructure. 


What  was  the  reason  for  the  cre¬ 
ation  of  the  Electronic  Frontier 
Foundation? 

The  world  is  changing  technologi¬ 
cally,  and  there’s  no  agreement  about 
how  it’s  changing  or  what  is  going  to 
happen  in  the  world  and  in  society  as  a 
result.  We’re  wiring  together  the  world 
piecemeal. 

But  I  don't  think  there’s  much  doubt 
that  eventually  we’re  going  to  be  wired 
together  into  some  form  of  global  net¬ 
work,  through  which  will  flow  informa¬ 
tion  and  communications  not  restricted 
to  any  one  type  of  activity  or  sector  of 
society. 

Business  will  be  done  through  it,  and 
people  will  communicate  their  inter¬ 
ests,  their  fears  and  their  loves  to  their 
friends  and  family.  It  will  be  the  succes¬ 
sor  to  the  voice  and  data  networks  that 
we  see  today. 

In  that  context,  there  are  a  lot  of  is¬ 
sues  that  arise:  Who’s  going  to  own  and 
control  these  networks?  What  kind  of  a 
climate  are  they  going  to  represent  for 
both  the  enterprise  and  for  free  speech? 
What  will  happen  to  our  existing  no¬ 
tions  of  privacy  and  security  in  that  type 
of  world? 

EFF  was  created  as  a  public  interest 
organization,  not  beholden  to  any  par¬ 
ticular  set  of  private  interests,  that  is 
going  to  help  explore  that  electronic 
frontier  and  help  bring  about  the  cre¬ 
ation  of  a  world  and  a  public  policy 
which  we’ll  all  be  proud  to  live  in,  rather 
than  regretful. 

Having  said  all  that,  there  were  some 
incidents  that  got  us  out  of  the  thinking 
stage  and  into  the  doing  stage.  [They 
had]  to  do  with  the  collision  between 
computer  bulletin  board  users  and  law 
enforcement  officials  in  the  summer  of 
1990,  as  well  as  the  civil  liberties  issues 
raised  about  the  future  of  the  First  and 
Fourth  amendments  and  questions  of 
the  rights  of  bulletin  board  operators 
and  users  compared  to,  say,  print  pub¬ 
lishers. 

That  not  only  mobilized  us  on  a 
whole  number  of  civil  liberties  issues 
but  also  on  issues  having  to  do  with  in¬ 
frastructure:  the  creation  of  a  national 
public  network,  access  to  some  kind  of 
digital  capability  for  every  home  and  of¬ 
fice  and  debates  about  copper  vs.  fiber 
as  well  as  cable/telephone  competition 
and  the  future  of  the  telephone  industry 
as  a  whole. 

Have  the  civil  liberties  issues 
raised  by  the  law  enforcement  ac¬ 
tions  in  1990  been  resolved? 


Some  issues  have  been  resolved  fa¬ 
vorably;  some  issues  go  on.  Nothing  is 
ever  definitely  settled  in  law. 

But  the  fact  is  that  we  were  living  at 
that  time  in  an  atmosphere  of  mutual 
ignorance  and  suspicion  between  the 
network  pioneers  and  law  enforce¬ 
ment.  But  that  is  much  less  true  today. 
There  is  dramatically  improved  com¬ 
munication,  which  we  helped  bring 
about. 

As  a  consequence  of  that,  there  has 
not  been  a  repetition  of  the  flagrantly 
abusive  law7  enforcement  behaviors  that 
we  saw. 

There  were  some  cases  in  which,  in 
the  absence  of  any  clear-cut  commit¬ 
ment  to  civil  liberties,  there  were  prob¬ 
lems.  And  there’s  still  some  litigation 
going  on  about  them  because  it’s  neces¬ 
sary  to  establish  a  constitutional  basis 
for  the  protection  of  expression. 

ButwTiat’s  changed  is  the  climate  — 
[these  issues  are]  no  longer  so  hotly 
contested.  There’s  a  real  need  and  a 
willingness  on  the  part  of  bulletin  board 
operators,  users,  and  law7  enforcement 
and  policy  people  to  sit  down  and  try  to 
talk  out  how  this  part 
of  cyberspace  is  going 
to  work. 

In  fact,  we’re  now7 
running  a  term-limit¬ 
ed,  invitational  on-line 
computer  conference 
of  a  very  distinguished 
set  of  attorneys  and 
computer  board  oper¬ 
ators,  and  representa¬ 
tives  of  on-line  ser¬ 
vices  and  electronic 
publishers  to  tiy  and 
grapple  with  some  of 
these  issues,  to  get 
some  definition  for  the 
law7  of  bulletin  boards 
in  conferencing. 

That’s  just  the  beginning.  We  want  to 
generate  an  agenda  and  move  this  out 
into  a  more  publicly  visible  arena. 

What  are  some  of  the  other  is¬ 
sues  of  concern  to  EFF? 

The  question  of  public  infrastructure 
is  a  critical  issue  —  by  which  I  mean 
that  common  set  of  facilities  that  every¬ 
body  might  have  access  to  in  order  to 
communicate. 

Today,  we  have  the  public  switched 
telephone  network.  The  bandwidth 
isn’t  high  enough,  and  it’s  analog  — 
not  digital —  hence,  it’s  unreliable. 

And  it's  nonstandardized.  No  matter 
which  part  of  the  world  of  interfaces 


you  look  at,  there’s  no  standardization 
in  them. 

You  can’t  build  a  skyscraper  out  of 
balsa  wood,  and  you  can’t  build  sendees 
on  top  of  [plain  old  telephone  sendee]. 

Everybody  knows  this.  That’s  why 
businesses  invest  in  private  lines,  and 
there’s  a  lot  that  a  company  that  just 
wants  to  talk  to  itself  can  do.  And 
they’re  doing  that  —  75%  of  Network 
World  is  about  that. 

But  w7e’re  focused  on  the  other  25%, 
in  part  because  that’s  what  needs  atten¬ 
tion.  There’s  a  kind  of  regulatory  night¬ 
mare  and  political  gridlock.  We  stepped 
in  to  say,  How7  can  w7e  avoid  falling  far¬ 
ther  behind  our  neighbor  nations  that 
do  policy  in  a  different  w7ay  and  have 
some  kind  of  coordinated  effort,  wheth¬ 
er  you’re  talking  about  Singapore,  Ja¬ 
pan  or  Germany? 

We  need  to  first  talk  conceptually 
about  w7hat  sort  of  thing  w7e  ought  to  be 
like,  and  then  we  can  talk  practically 
about  how  to  do  it.  If  w7e  don’t  have  a 
clear  idea  of  what  the  goals  are,  then 
there’s  no  point  in  funding  programs  or 
providing  regulatory  relief. 

A  problem  with  the 
visions  of  the  future 
has  been  that  they  are 
technologically  glam¬ 
ourous  but  not  always 
well  thought  through. 
People  talk  a  lot  about 
the  need  for  fiber  to 
the  home  and  a  nation¬ 
al  broadband  network. 
While  I  have  no  doubt 
that  is  ultimately 
where  we'll  end  up, 
how  we  ought  to  get 
there  and  what  we 
ought  to  be  doing  with 
it  has  gotten  astonish¬ 
ingly  little  discussion. 

People  just  assume  —  I  hear  this  re¬ 
peated  hundreds  of  times  by  non-tech¬ 
nologists  —  that  in  order  to  deliver  ad¬ 
vanced  health  and  education  services 
you  need  fiber  to  the  home.  This  is  hoo¬ 
ey! 

If  you  had  ubiquitous  ISDN,  given  the 
advances  in  digital  video  compression 
—  current  and  future  —  you  could  do 
full-motion  video  to  ever}7  home.  \rou 
could  turn  every  home  into  a  class¬ 
room;  you  could  do  real  distance  learn¬ 
ing. 

My  point  is,  for  certain  applications 
you  don’t  need  broadband. 

We’re  concerned  with  the  public  pol¬ 
icy  of  ISDN,  such  as  availability  and  tar¬ 
iffs.  Our  criterion  is  whether  you  can 


"We  were  living  in 
an  atmosphere  of 
mutual  ignorance 
and  suspicion 
between  the  net 
pioneers  and  law 
enforcement." 


By  Ellen  Messmer 
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Pass- Along  Subscription 


Qualification  Form 


I  wish  to  receive  a  FREE  subscription  to  Network  World.  YES  □  NO  □ 


Signature 


Date 


Business  Phone 

|  Name . 

Title . 


Company  Name . 

Division/Department. 
Street  Address . 


FAX 


State . Zip 


Is  this  your  Business  Address?  Yes  Q  No  □ 

Please  Answer  ALL  Questions,  Sign  and  Date  the  Form. 


1 


Industry:  (check  one  only) 


01 .  □  Manufacturers  (other  than  Computer/Communications) 

02.  □  Rnance/Banking 

03.  □  Insurance 

04.  □  Real  Estate 

05.  □  Healthcare  Services 

06.  □  Legal 

07.  □  Hospitality 

08.  □  Retail/Wholesale  Trade/Business  Services 
09.  □  Transportation 

10.  □  Utilities 

11.  □  Education 

12.  □  Process  Industries  (Mining/Construction/ 

Petroleum  Refining/ Agriculture/Forestry) 

1 3.  □  Government,  State/Local 

14.  □  Government,  Federal 

15.  □  Military 

16.  □  Aerospace 

17.  □  Consultants  (Independent) 

18.  □  Carriers 

19.  □  Interconnects 

20.  □  Manufacturers  (Computer/Communications) 

21.  □  VAR/VAD/VAN/ Systems  Houses 

22.  □  Distributors,  Computer  Related 

23.  □  Distributors,  Communications  Related 

24.  □  Other _ 


What  is  your  job  function?  (check  one  only) 


NETWORKING  MANAGEMENT 

1 .  □  Networking  Mgmt.  3.  □  Datacom/Telecom  Mgmt. 

2.  □  LAN  Mgmt.  4.  □  Engineering  Mgmt. 


MIS  MANAGEMENT 

5.  □  MIS.  IS,  IT  Mgmt.  6.  □  Engineering  Mgmt. 

CORPORATE  MANAGEMENT 

7.  □  Corporate  Mgmt.  (CIO,  CEO,  Pres.,  VP,  Dir.,  Mgr.,  Financial  Mgmt.) 

8.  □  Consultant  (Independent) 

9.  □  Other _ 


My  responsibilities  include:  (check  one  only) 


1.  □  LANs/  Internetworking/  WANs  3.  □  LANs  5.  □  None 

2.  □  LANs/  Internetworking  4.  □  WANs 


A  What  is  the  total  number  of  sites  for  which  you  have 
■  purchase  influence?  (check  one  only) 

1.  D100+  3.  □  20  -  49  5.  D2-9.  7.  □  None 

2.  □  50  -  99  4.  DIO -19  6.  Dl 


C  What  is  your  scope  and  involvement  in  purchasing  decisions 
w  for  network  products  &  services  for  your  enterprise? 

A.  Scope 

B. 

Involvement 

(check  one  only) 

(check  all  that  apply) 

1 .  □  Corporatewide 

1. 

□  Recommend/Specify 

2.  □  Multienterprise 

2. 

□  Approve 

(consultants) 

3.  □  Departmental 

3. 

□  Evaluate 

4. 

□  None  (A  or  B) 

0  Check  all  that  apply  in  Columns  A  and  B: 

A:  I  am  involved  in  the  purchase  of  the  following  products/services. 


B:  I  plan  to  purchase  the  following  products/services  in  the  next  year. 
Plan  to 

Involved  Purchase 


A 

B 

LOCAL-AREA  NETWORKS 

□ 

01. 

□ 

Local-Area  Networks 

□ 

02. 

□ 

LAN  Servers 

□ 

03. 

□ 

LAN  Operating  Systems  Software 

□ 

04. 

□ 

Superservers 

□ 

05. 

□ 

Data  Base  Servers  (Oracle,  Sybase,  etc). 

□ 

06. 

□ 

Terminal  Servers 

□ 

07. 

□ 

LAN  Services 

□ 

08. 

□ 

LAN  Storage  Devices  (optical,  tape,  disk,  etc, 
including  backup  systems) 

□ 

09. 

□ 

Network  Test  Equipment 

□ 

10. 

□ 

Hubs 

□ 

11. 

□ 

Cables,  Connectors,  Baiuns 

□ 

12. 

□ 

UPS 

□ 

13. 

□ 

Network  Adapter  Boards 

□ 

14. 

□ 

Peer-to-Peer  LANs 

□ 

15. 

□ 

Wireless  LANs 

□ 

16. 

□ 

SNMP  Network  Management 

□ 

17. 

□ 

ATM  (Asynchronous  T ransfer  Mode) 

A 

B 

INTERNETWORKING 

□ 

18 

□ 

Bridges 

□ 

19 

Routers 

□ 

20. 

□ 

Gateways 

□ 

21. 

□ 

Bridge/Routers 

□ 

22. 

□ 

Hubs 

□ 

23 

□ 

Intelligent  Hubs 

□ 

24 

□ 

Communications  Servers 

Plan  to 

Involved  Purchase 


A 

B 

COMPUTERS/PERIPHERALS 

□ 

25. 

□ 

Micros/PCs 

□ 

26. 

□ 

Minis 

□ 

27. 

□ 

Mainframe? 

□ 

28. 

□ 

Pen-Based 

□ 

29. 

□ 

Laptops 

□ 

30. 

□ 

Workstations 

□ 

31. 

□ 

Image  Processing  Workstations 

□ 

32. 

□ 

Front-End  Processors 

□ 

33. 

□ 

Terminals 

□ 

34. 

□ 

Printers 

□ 

35. 

□ 

Cluster  Controls,  s 

□ 

36. 

□ 

Fax  Machines 

□ 

37. 

□ 

X-Terminals 

A 

B 

SOFTWARE/APPLICATIONS 

□ 

38. 

□ 

Network  Management 

□ 

39. 

□ 

Micro  to  Mainframe 

□ 

40. 

□ 

Security 

□ 

41. 

□ 

Communication/Terminal  Emulation 

□ 

42. 

□ 

Word  Processing 

□ 

43. 

□ 

Operating  Systems 

□ 

44. 

□ 

Business  Applications  (Finance/Mfg/HR) 

□ 

45. 

□ 

Applications  Development 

□ 

46. 

□ 

Data  Base  Management 

□ 

47. 

□ 

Spreadsheet 

□ 

48. 

□ 

Groupware 

□ 

49. 

□ 

EDI 

□ 

50. 

□ 

E-Mail 

□ 

51. 

□ 

Windows/Graphical  User  Interface 

□ 

52. 

□ 

4GL/Development 

□ 

53. 

□ 

Multimedia 

□ 

54. 

□ 

Graphics 

□ 

55. 

□ 

Utilities 

A 

B 

WIDE-AREA  NETWORK  EQUIPMENT/SERVICES 

□ 

56. 

□ 

Modems  (9.6K  bps  and  over) 

□ 

57. 

□ 

Modems  (under  9.6K  bps) 

□ 

58. 

□ 

T-1 

□ 

59. 

□ 

T-3 

□ 

60. 

□ 

Fractional  T-1 

□ 

61. 

□ 

Data  Switches 

□ 

62. 

□ 

SMDS 

□ 

63. 

□ 

ATM  (Asynchronous  Transfer  Mode) 

□ 

64. 

□ 

Matrix  Switches 

□ 

65. 

□ 

Packet  Switches 

□ 

66. 

□ 

Protocol  Converters 

□ 

67. 

□ 

Diagnostic/Test  Equipment 

□ 

68. 

□ 

DSU/CSUs 

□ 

69. 

□ 

Microwave 

□ 

70. 

□ 

Fax  Boards/Modems 

□ 

71. 

□ 

VS  AT 

□ 

72. 

□ 

Fiber  Optic 

□ 

73. 

□ 

Satellite 

□ 

74. 

□ 

ISDN 

□ 

75. 

□ 

PBXs  (over  1000  lines) 

□ 

76. 

□ 

PBXs  (under  1000  lines) 

(  1 

77. 

□ 

Automatic  Call  Distributors 

□ 

78. 

□ 

Voice  Messaging  Systems 

□ 

79. 

□ 

Videoconferencing  Systems 

□ 

80. 

□ 

Voice  Response/Processing 

□ 

81. 

□ 

Switched  Voice 

□ 

82. 

□ 

Dedicated  Leased  Line 

□ 

83. 

□ 

Switched  Data 

□ 

84. 

□ 

Centrex 

□ 

85. 

□ 

E-Mail/On-Line  Information 

□ 

86. 

□ 

Image  Processing 

□ 

87. 

□ 

Audio  Teleconferencing 

□ 

88. 

□ 

Local  Services 

□ 

89. 

□ 

WATS  MTs 

□ 

90. 

□ 

International 

□ 

91. 

□ 

Virtual  Networks 

□ 

92. 

□ 

Frame  Relay 

□ 

93. 

□ 

Value  Added  Services 

□ 

XX 

□ 

None  of  the  above  (1-93) 

7  What  is  the  total  number  of  A:  LANs  B:  Workstations/Nodes 
in  your  entire  organization? 


LANs 

Workstations/ 

Nodes 

A 

B 

1. 

□ 

5,000+ 

□ 

2. 

□ 

1 .000  -  4.999 

□ 

3. 

□ 

100-999 

□ 

4. 

□ 

50-99 

□ 

5. 

□ 

10-49 

□ 

6. 

□ 

9  or  Less 

□ 

8  Which  of  the  following  network  platforms  are  currently 
installed/planned  in  the  next  year? 


NETWORK  ARCHITECTURES 

Present  Planned 


□ 

01. 

□ 

SNA 

□ 

02. 

□ 

DECNET 

□ 

03. 

□ 

MAP/TOP 

□ 

04. 

□ 

TCP/IP 

□ 

05. 

□ 

OCA  (Unisys) 

□ 

06. 

□ 

X.25 

Present  Planned 


□  07. 

□ 

NOVELL  IPX/SPX 

□  08. 

1  1 

APPC/APPN/LU  6.2 

□  09. 

[  1 

NETBIOS 

□  10. 

□ 

OSI 

□  11. 

LJ 

APPLETALK 

□  12. 

U 

OTHER 

LAN  OPERATING  SYSTEM 

□  13. 

□ 

LOCALTALK  (APPLETALK) 

□  14. 

□ 

BANYAN  (VINES) 

□  15. 

□ 

DCA  (IRMALAN) 

□  16. 

□ 

DCA  (10-NET) 

□  17. 

□ 

IBM  (LAN  SERVER) 

□  18. 

□ 

IBM  (PC  LAN  PROGRAM) 

□  19. 

□ 

MICROSOFT  (LAN  MANAGER) 

□  20. 

□ 

UNGERMANN-BASS  (NET/1) 

□  21. 

□ 

NOVELL  (NETWARE.  2.X,  3.X.  4.X) 

□  22. 

□ 

PROTEON  (PRONET) 

□  23. 

□ 

SITKA  (TOPS) 

□  24. 

□ 

3COM  (3+.  3+OPEN) 

□  25. 

□ 

ARTISOFT  (LANTASTIC) 

□  26. 

□ 

HAYES  (LANSTEP) 

□  27. 

□ 

DEC  (PATHWORKS) 

□  28. 

□ 

OTHER 

LAN  ENVIRONMENT 

□  29.  □ 

4M  TOKEN  RING 

□  30.  □ 

16M  TOKEN  RING 

□  31.  □ 

ARCNET 

□  32.  □ 

ETHERNET 

□  33.  □ 

STARLAN 

□  34.  □ 

FDDI 

□  35.  □ 

LOCALTALK 

□  36.  □ 

10BASE-T 

□  37.  □ 

OTHER 

OPERATING  SYSTEM 

□  38.  □ 

DOS 

□  39.  □ 

UNIX/XENIX/AIX 

□  40.  □ 

OS/2 

□  41.  □ 

OS/2  2.X 

□  42.  □ 

MVS 

□  43.  □ 

VM 

□  44.  □ 

VMS 

□  45.  □ 

MACINTOSH 

□  46.  □ 

WINDOWS 

N/A47.  □ 

WINDOWS  NT 

□  48.  □ 

X  WINDOWS 

□  49.  □ 

OTHER 

Q  For  which  areas  outside  of  the  U.S.  do  you 
w  have  purchase  influence?  (check  all  that  apply) 

1. 

2. 

3. 

□  Europe  4.  □  Australia 

□  Asia  5.  □  Middle  East 

□  South  America  6.  □  None 

1 

^  Which  of  the  following  hardware  platforms  is 

installed/planned  in  your  company?  (check  all  that  apply) 

Mainframes 

Planned 

Minis 

Planned 

Currently 

Next 

Currently 

Next 

Installed 

Year 

Installed 

Year 

01.  DEC 

□ 

□ 

□ 

n 

02.  IBM 

□ 

□ 

□ 

□ 

03.  AMDAHL 

□ 

□ 

□ 

1 1 

04.  AT&T 

□ 

□ 

□ 

n 

05.  BULL  HNIS 

□ 

□ 

□ 

n 

06.  DATA  GENERAL 

□ 

□ 

□ 

1 1 

07.  HP 

□ 

□ 

□ 

□ 

08.  TANDEM 

□ 

□ 

□ 

u 

09.  UNISYS 

□ 

□ 

□ 

u 

10.  OTHER 

□ 

□ 

□ 

u 

MICROCOMPUTERS 

(fill  in  the  numbers)  number  number 

INSTALLED  PLANNED 


11.  MACINTOSH  20,30,40 

12.  MACINTOSH  OTHER 

13.  PCs  BASED  ON  80586 

N/A 

14.  PCs  BASED  ON  80486 

15.  PCs  BASED  ON  80386 

16.  PCs  BASED  ON  80286 

17.  PCs  BASED  ON  8086/8088 

18.  RISC  /  UNIX  BASED  WKSTNS 

19. OTHER 

11 


Estimated  value  of  networking  equipment  and  services: 


A.  Which  you  helped  specify,  recommended  or  approved  in 
the  last  year? 

B.  Which  you  plan  to  help  specify,  recommend  or  approve  in 
the  next  year? 


A 

B 

□ 

1. 

□ 

$100  million  and  over 

□ 

2. 

□ 

$50 

-  $99.9  million 

□ 

3. 

□ 

$25 

-  $49.9  million 

□ 

4. 

□ 

$20 

-  $24.9  million 

□ 

5. 

□ 

$10 

-  $19.9  million 

□ 

6. 

□ 

$5- 

$9.9  million 

□ 

7. 

□ 

$1  - 

$4.9  million 

□ 

8. 

□ 

$500,000  -  $999,999 

□ 

9. 

□ 

$499,999  or  less 

12 


Estimated  gross  annual  revenue  of  your  entire 
company/institution:  (check  one  only) 


1. 

□ 

Over  $10  billion 

5. 

□ 

$50  to  $99.9  million 

2. 

□ 

$1  to  $9.9  billion 

6. 

□ 

$10  to  $49.9  million 

3. 

□ 

$500  to  $999.9  million 

7. 

□ 

$5  to  $9.9  million 

4. 

□ 

$100  to  $499.9  million 

8. 

□ 

$4.9  million  or  less 

Estimated  number  of  employees  for  your 
entire  corporation: 


1.  □  Over  10,000 

2.  □  5,000-9,999 

3.  □  2,500-4,999 


4. 

5. 

6. 


□  1,000-2,499 

□  500-999 

□  499  or  less 


9226 


T  ired  of  being  second? 

Be  the  first  in  your  company  to  receive  the  latest,  most 
comprehensive  news  and  analysis  in  the  networking 
industry. 

Apply  today  for  your  personal  free  subscription  to 
Network  World.  It’s  easy. . .  just  complete  and  return 
this  application  form. 


Fold  Here 

1 50,000  network  professionals 
can’t  be  wrong! 

Time  and  time  again,  network  professionals  vote 
Network  World  the  most  important  publication  in 
the  industry. 

See  for  yourself.  Just  thumb  through  this  issue. . . 

And  then. . .  after  you’re  convinced  (and  you  will  be). . . 
return  your  fully  completed  application  to  us. 

A 

Fold  &  Tape  Here 

A  pply  for  your  free  subscription 

We  would  like  to  be  able  to  send  Network  World  to 
anyone  who  responds.  Unfortunately,  we  must  limit 
the  number  of  free  subscriptions  we  accept  in  any 
business  category. 

Your  prompt  reply  and  fully  completed  application 
(with  name,  title,  company  name  and  company 
address)  will  help  to  make  sure  that  you  receive  a 
preferred  subscription. 


Fold  Here 
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call  up  and  get  it.  We’re  also  trying  to 
bring  about  a  change  in  thinking  about 
infrastructure  —  and  really  a  paradigm 
shift.  The  telecommunications  industry 
historically  hasn’t  asked  the  right  ques¬ 
tions.  We’re  trying  to  re-frame  the  de¬ 
bate. 

The  message  is  platforms,  well 
known  in  the  computer  industry.  Put 
something  out  there  that  will  stimulate 
third-party  developers,  something  that 
is  just  good  enough  to  get  them  started, 
cheap  and  ubiquitous.  That  is  what  will 
spur  people  to  make  the  investments  to 
develop  the  new  sendees  that  create 
real  demand. 

That  is  not  how  the  telecommunica¬ 
tions  industry  thinks.  A  classic  exam¬ 
ple:  How  much  bandwidth  do  users 
need  to  do  advanced  sendees  to  the 


home?  The  answer  is  as  much  band¬ 
width  as  there  is.  This  is  because  at  one 
level  of  bandwidth,  people  will  do  one 
set  of  things  with  it,  and,  if  you  give 
them  more  bandwidth,  people  will  do 
more  with  it. 

So  the  point  is  not  that  there’s  some 
magic  number;  the  point  is  there  are 
these  other  criteria  about  whether  the 
platform  is  widely  available  and  wheth¬ 
er  it’s  affordable  that  have  much  more 
to  do  with  creating  the  conditions  that 
stimulate  market  growth.  And  this  is 
just  not  understood. 

On  the  question  of  privacy, 
what  specifically  are  the  issues 
there? 

The  question  is  what  kind  of  privacy 
are  we  going  to  have  in  the  networked 


world  and  howwe  are  going  to  secure  it. 

You  don’t  have  to  commission  a  pub¬ 
lic  opinion  poll  to  know  that  people  are 
concerned  with  their  privacy  and  fur¬ 
ther  incursions  on  it,  if  you  can  see  how 
people  are  reacting  publically  to  every¬ 
thing  from  caller  ID  to  credit  bureau 
screwups. 

The  big  issue,  I  think,  is  to  recognize 
that  we  need  to  add  some  new  technol¬ 
ogy  to  the  mix  to  help  ensure  privacy. 
We  need  legal  safeguards  and  appropri¬ 
ate  technology,  which,  in  this  case,  con¬ 
sists  of  various  types  of  encryption  — 
end-to-end  and  user-selected  encryp¬ 
tion. 

For  one  thing,  if  business  is  going  to 
use  public  computer  networks,  they 
need  to  be  able  to  authenticate  mes¬ 
sages  with  digital  signatures,  and  that’s 


encryption-based.  [The  public]  also 
sometimes  wants  confidentiality  as 
well  as  the  knowledge  that  casual  eaves¬ 
droppers  of  one  kind  or  another  are  not 
going  to  be  able  to  profit  from  the  trans¬ 
missions. 

As  more  and  more  people  go  mo¬ 
bile,  the  problem  becomes  infinitely 
compounded.  You  absolutely  have  to 
have  encryption  because  the  use  of 
scanners  and  other  things  is  so  unde¬ 
tectable  that  the  laws  are  unenforce¬ 
able.  So  the  issues  are  building  encryp¬ 
tion  into  these  platforms,  such  as 
Privacy  Enhanced  Mail  for  the  Internet. 

And  what  about  the  Internet? 

The  Internet  is  just  a  big  petri  dish 
of  social  ferment.  There  are  stages 
( continued  on  page  S20 ) 
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of  evolution. 

One  thing  that’s  been  happening  for  the 
last  year  has  been  the  emergence  of  a  com¬ 
mercial,  restriction  free  sector  on  the  In¬ 
ternet.  There's  no  point  in  being  an  elec¬ 
tronic  publisher  if  you  can’t  legally  get  on 
the  Internet  and  use  it  to  distribute.  And 
it’s  only  been  within  the  last  year  that 
that’s  started  to  change,  and  I  believe 
we’ve  now  hit  critical  mass  in  that  change. 

So  now  it’s  necessary  to  tackle  some  of 
the  higher  level  infrastructure  issues.  Two 
years  from  now,  you  will  see  a  lot  of  com¬ 


mercial  services  on  the  Internet. 

The  Internet  is  wonderful  because  it  is  a 
kind  of  living  laboratory  and  it  is  open.  If 
someone  has  a  good  idea  and  puts  it  on  the 
net,  it’s  capable  of  being  adopted  very  rap¬ 
idly,  such  as  [Wide  Area  Information  Ser¬ 
vices]  or  GOPHER. 

It’s  still  hard  to  use,  but  that’s  changing. 
The  client  software  is  getting  a  lot  better;  it 
insulates  you  from  the  details  of  Unix  ad¬ 
ministration.  I  hope  more  people  will 
make  successful  businesses  out  of  it. 

There  is  still  the  possibility  of  wars 
breaking  out  because  of  agencies  in  the 


government  bickering  over  stuff,  like  the 
Department  of  Energy  and  NASA  vs.  the 
National  Science  Foundation.  It  could  blow 
the  thing  up  or  damage  it.  It  could  force  a 
balkanization  or  create  a  scandal.  I  worry 
about  this,  but  I  think  the  Internet  would 
survive  all  this. 

If  the  Internet  is  really  supposed 
to  grow  up  and  become  the  National 
Research  and  Education  Network, 
what  would  be  the  ideal  situation? 
Should  the  government  really  be  in¬ 
volved  in  that  and  at  what  level? 


If  a  networking  technology  is  sufficient¬ 
ly  mature  that  there  are  competitive  com¬ 
mercial  markets  in  each  segment,  the  gov¬ 
ernment  should  exit. 

But  I  believe  strongly  the  government 
should  continue  to  fund  a  wide  variety  of 
basic  research  that  is  precompetitive  in  na¬ 
ture.  That  means  funding  developments  in 
very-high-speed  networking,  that  which  is 
not  commercial,  not  competitive.  And  I 
think  we  need  to  support  the  colleges  and 
universities,  and  even  K  through  12  with 
Internet  connectivity. 

The  way  we  do  that  should  be  the  same 
way  the  government  [provides]  funds  for 
university  researchers  to  buy  worksta¬ 
tions:  Get  the  grant  approved,  cut  a  check, 
and  go  out  in  the  market  and  find  what  you 
want  to  buy.  Shift  to  supply-side  funding 
for  subsidized  users  at  universities. 

The  relevance  of  the  subsidized  single¬ 
backbone  provider  is  already  dropping  be¬ 
cause  people  are  connecting  around  it. 
There  are  now  1 2  members  of  the  Com¬ 
mercial  Internet  Exchange,  now  including 
the  New  England  Academic  and  Research 
Network,  the  Bay  Area  Research  Network 
and  the  John  von  Neumann  Computer  Net¬ 
work,  and  that  stuff  also  passes  completely 
around  the  subsidized  backbone.  The  cur¬ 
rent  arrangement  is  just  becoming  more  ir¬ 
relevant. 

What’s  likely  to  happen  with  the 
new  very-high-speed  NSF  Network 
backbone  when  it’s  finally  deployed? 

There  will  not  be  a  single-production 
backbone  a  year  from  now.  The  backbone 
is  for  experimental  uses,  but  every  institu¬ 
tion  that  cares  about  the  real  world  is  also 
going  to  be  connected  to  somebody’s  real 
production  network  because  there  are  is¬ 
sues  of  reliability  and  quality  of  sendee. 

There’s  also  been  an  extraordinaiy  in¬ 
crease  in  global  Internet  connectivity, 
which  is  also  backbone-irrelevant.  There 
are  several  European  networks  on  the  CIX. 
There  are  more  global  non-U.S.  networks 
coming  in  and  connecting  in  ways  that 
don’t  implicate  the  backbone.  We  still  hold 
the  position  that  access  to  the  Internet 
ought  not  be  distorted  by  the  subsidized 
backbone. 

The  NSF  recognizes  this  position  be¬ 
cause  even  the  backbone  re-competition 
has  this  concept  of  network  access  points 
that  will  enable  interconnection  into  re¬ 
gional  and  other  networks.  That  idea  is 
very  popular.  It  means  you  don’t  have  to 
use  the  backbone  and  it  means  you  can  get 
to  people  without  using  the  backbone. 

What  is  the  EFF  planning  for  the 
future? 

We’re  going  to  be  involved  for  the  next 
year  on  infrastructure  issues.  [President- 
Elect  Bill]  Clinton  and  [Vice-President- 
Elect  Al]  Gore  are  going  to  take  a  much 
more  active  interest  and  put  forward  much 
more  leadership  on  the  national  level,  and 
we  would  like  to  be  a  part  of  that  process. 

These  cable/telco  issues  are  not  going 
to  go  away.  There  are  issues  of  competi¬ 
tion  in  the  local  loop  for  telephone  sendee, 
how  we  get  from  narrowband  to  broad¬ 
band  and  the  genuine  opening  of  the  public 
switched  network.  These  three  things  are 
all  big  policy/ research  issues  for  us.  So  we 
have  these  new  issues  to  put  on  the  plate. 

On  cable/telco,  we  support  the  notion 
/ continued  on  page  S22 ) 


Software  and  Hardware  Product  Demos  Available  Now  on  Network  World's  Net  ACCESS 

Take  a  Break  and  Try 


Off -Our 
Ne  w  Menu 


Get  a  taste  for  some 
of  the  latest  networking 
products  with  Network 
World's  Net ACCESS. 

Available  on  Net¬ 
work  World's  Electronic 
Bulletin  Board  System 
(BBS),  callers  to  Net- 
ACCESS  can  download 
demonstration  copies  of 
products  offered  by 
Network  World  adver¬ 
tisers  for  a  trial  run.  And 
since  the  demonstration 
is  interactive,  callers 
can  find  out,  quickly 
and  easily,  as  much  or 
as  little  as  they  need  to 
know  in  a  new  and 
exciting  manner. 

To  sample  the  variety 
of  demos  Net  ACCESS 
offers,  use  your  IBM, 
Apple  or  other  micro¬ 
computer  to  reach  the 
BBS  at  300  to  2,400 
bit/sec  (8N1 )  by  dialing 
508-620-1160.  Call 
508-620-1 178,  for 
speeds  up  to  9.6K  bit/sec. 


All  Network  World 
advertisers  are  offered 
the  opportunity  to  place 
demonstration  copies  of 
their  products  on  Net- 
ACCESS  for  one  month 
after  their  ad  appears  in 
Network  World.  Both 
high  and  low  density, 

3  V2"  and  5  VV  diskettes 
as  well  as  DOS®, 
Windows®  and/or 
Macintosh®  applica¬ 
tions  and  presentations 
are  acceptable.  500K  is 
recommended  for  brief 
download  time.  Adver¬ 
tisers  may  also  choose 
to  have  a  BBS  logo 
placed  on  their  ad 
advising  readers  that  a 
demonstration  of  their 
product  is  available  on 
the  BBS. 

Sound  interesting? 
For  more  information, 
call  Debra  Mahler  at 
508-820-7477  today. 


Special  Features  This 
Month  On  NetACCESS 


Communications  Devices,  Inc. 

Network  Windows  Demo 

Requires  a  MS-DOS  PC  with  640K  and  a 
color  monitor. 

Compaq 

Product  Line  Demo 

Cooper  and  Associates 
Teletutor  Demo 

Demonstration  of  the  latest  Teletutor 
course  on  Frame  Relay  applications  and 
technology.  Fixed  disk  and  VGA 
required. 


% 


DCA 

Remote  LAN  Node  (RLN) 

DCA's  RLN  turns  remote  PC's  or  laptops 
into  actual  nodes  on  corporate  networks. 
Once  connected,  users  can  woj|<  from 
the  road  or  at  home. 


Faulkner 

Demo  disk  describes  three  CD-ROM 
products  —  Communications  Infodisk, 
MicroData  Infodisk,  and  DataWorld 
Infodisk. 

Futurus 

Fu turns  Team  Demo 

Electronic  Mail,  Schedulers,  Phone 
Message  Center  and  more.  Requires 
VGA. 

ICSA  Network  Security 
Utility  Software 

A  collection  of  highly  useful  network 
security  software  utilities  for  virus  protec¬ 
tion,  access  control  and  many  other  secu¬ 
rity  related  topics.  Provided  by  the 
International  Computer  Security 
Association  in  cooperation  with  Network 
World  Technical  Seminars. 


Lotus 

1 .  cc:Mail  for  DOS  demo 
Requires  MS-DOS. 

2.  cc:Mail  for  Windows  Demo 

Requires  Windows. 

Microcom 
t .  Carbon  Copy  for 
Windows  Demo 
Requires  Windows. 

2.  Microcom 
LAN  lord® 

LAN  lord  is  an  integrated  system  for 
realtime,  centralized  management  of 
PCs  and  LANs.  Demo  shows  how 
product  can  be  used  for  network 
troubleshooting  and  includes  fax  for 
obtaining  evaluation  unit. 

Motorola 
Embarc  Demo 

Embarc  (SM)  allows  you  to  send  letters, 
memos,  database  updates  and  more  to 
MAC  and  DOS  based  portable  comput¬ 
ers  in  over  1 70  cities. 

Network  Dimensions,  Inc. 

Grafnet  Plus 

Provides  visual  presentation  of  net¬ 
works  on  geographical  maps  of  the 
world,  plus  extensive  reports  for  the 
documentation  of  network  parameters. 

Network  General 
Product  Line  Demo 

Including  the  Expert  Sniffer  LAN  Protocol 
Analyzer  and  Network  General's  distribut¬ 
ed  Sniffer  system. 

Network  World 
NetText 

A  comprehensive,  fully  searchable  library 
of  Network  World  articles  available  on 
disk. 


ilDG  Network  World,  Inc.,  Framingham,  MA  01701,  An  IDG  Company 
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When  Routing 

LAN  And  Mainframe  Traffic, 
LAN*TMS  Runs  Rings 
Around  Everything  Else. 


Internetworking  often  presents  major  problems  in  a  Token 
Ring  environment.  To  date,  users  have  lacked  an  efficient 
way  to  integrate  distributed  LAN  applications  with 
mainframe  SNA  traffic. 

Now  LAN*TMS,  a  powerful  new  router  from 
General  DataComm,  provides  the  solution.  Users  report 
that  its  unique  routing  architecture  can  “route  the 
unroutable,”  including  SNA  and  IBM  LAN  protocols  such 
as  NetBIOS,  without  the  need  to  encapsulate  them  in 
TCP/IP  or  other  protocols. 

So  LAN*TMS  doesn’t  force  you  to  migrate  from  an 
SNA  to  a  TCP/IP  backbone.  Instead,  it  allows  easy  travel 
into  an  efficient  internetworking  future. 

Much  of  the  system’s  power  and  usability  come 
from  its  unique  Address  Processor  and  Directory.  This 
automatically  seeks  out  and  learns  workstation  addresses 
and  other  parameters  that  are  vital  in  routing  and  network 
management. 

Within  seconds  of  power-up,  the  LAN*TMS  system 
determines  this  key  information  for  each  station  in  the 
network.  When  a  computer  is  moved  or  added,  it 
automatically  reflects  the  change,  eliminating  endless 
hours  of  network  support  time. 

Besides  easy  installation  and  usage,  GDC’s 
LAN*TMS  offers  other  advanced  capabilities,  such  as  its 
SPF  (shortest  path  first)  link-state  routing  protocol. 

This  allows  you  to  take  full  advantage  of  a  secure 
mesh  network  configuration,  routing  around  failed  WAN 
links,  failed  LANs,  or  congestion.  SPF  prevents  session 
timeouts  and  increases  efficiency,  selecting  paths  based  on 
WAN  traffic,  line  usage,  error  conditions  —  and  priorities 
set  by  you.  the  network  manager.  LAN*TMS  won’t  clog  WAN  links  and  waste 
precious  bandwidth  with  unnecessary  traffic. 

LAN*TMS  also  provides  support  for  IBM’s  LAN  Network  Manager,  for 
SNMP,  and  for  GDC’s  Internetworking  Management  System  (IMS),  as  well  as 
for  MEGAVIEW,  GDC’s  most  advanced  network  management  system. 

And  LAN*TMS  is  backed  up  by  GDC’s  extensive  worldwide  sales  and 
sendee  capability,  offering  everything  from  on-site  maintenance  to  disaster 
recovery. 

WORLD  OASS^^^NETWORKING 


Don’t  let  Token  Ring  internetworking  leave  you  running  around  in  circles. 

Ask  for  more  information  on  LAN*TMS  and  a  free  copy  of  our  white  paper  on 
“routing  the  unroutable.”  Just  call  1-203-792-0542.  In  North  America,  call 
toll  free  1-800-777-4005. 

General  DataComm 


World  Headquarters  1-203-574-1118  Hong  Kong  852-526-55 1 1  Canada  1416498-5100  Australia  61-2-956-5099  United  Kingdom  44-734-774868  Europe.  Africa,  Middle  East  Headquarters  33-148133470  Japan  81-3-3862-1730 
LAN‘TMS,  General  DataComm,  GDC.  and  MEGA  VIEW  are  trademarks  of  General  DataComm  Industries.  Inc.  Ethernet  is  a  trademark  of  Xerox  Corporation.  LAN  Network  Manager  is  a  trademark  of  IBM  Corporation. 
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Circle  Reader  Service  #5 


The  FBI  says  it  hasn’t  been  getting 
cooperation  from  the  Bell  telephone 
companies,  those  it  says  it  needs 
most  to  conduct  the  wiretapping  over 
ISDN. 

The  FBI  says  the  Bell  companies 
ignored  them  until  it  threatened  leg¬ 
islation. 

I  believe  there  is  a  kind  of  pissing  con¬ 
test  between  the  FBI  and  the  [regional  Bell 
operating  companies]  on  this.  The  spill¬ 
over  of  it  is  they’re  kind  of  saying  to  each 
other: 

‘Oh,  yeah?’ 

‘Yeah!’ 

‘Oh,  yeah?  Well,  well  file  legislation 
over  this,  you  recalcitrant  so-and-so’s!’ 

And  that’s  how  this  legislation  actually 
got  started.  The  FBI  just  felt  the  Bells  were 
not  being  appropriately  cooperative.  But 
[the  FBI]  made  the  mistake  of  taking  the 
bait  and  implicating  the  whole  computer 
industry  in  the  thing.  And  that  issue  will  be 
back. 

This  is  a  policy  problem  of  who’s  going 
to  do  what  and  how  much,  and  who’s  going 
to  pay  for  it  and  how  it  will  be  controlled. 
But  technically,  the  phone  company  has 
the  ability  to  monitor  conversations  re¬ 
motely.  It’s  built  into  the  software;  they 
know  how  to  do  it. 

They  can  extend  that  capability  out  to 
the  FBI,  and  they  might  have  to  spend 
some  money  to  do  that.  I  don’t  know  how 
much.  But  the  issue  is  not  focused  on  hav¬ 
ing  to  use  that  means  to  accomplish  this 
without  requiring  the  passage  of  legisla¬ 
tion. 

The  whole  dialogue  has  been  absorbed 
into  something  much  bigger.  I  don’t  think 
the  FBI  understood  what  they  were  doing. 
Now  you  have  these  37  organizations  unit- 
( continued  on  pageS48) 


( continued from  page  S20 ) 
of  competition,  which  means  telcos’  provi¬ 
sion  of  video  service.  But  our  interest  is  on 
infrastructure  for  innovative  new  digital 
information  communication  services,  in¬ 
teractive  multimedia  and  so  on. 

The  digital  privacy  coalition  that  signed 
the  Federal  Bureau  of  Investigation’s  Digi¬ 
tal  Telephony  White  Paper  has  also  taken 
on  its  plate  the  encryption  issue  in  relation 
to  the  [National  Security  Agency].  It’s  part 
of  our  program  to  facilitate  dialogue  and 
get  industry1,  public  interest  and  the  NSA 
together  and  see  what  we  can  do. 


EFF  is  only  about  two  years  old, 
but  you’ve  had  significant  success  in 
bringing  the  telecommunications 
and  computer  industries  together  on 
issues,  and  getting  the  ear  of  Con¬ 
gress,  as  well.  How  are  you  doing  it? 

We  don’t  just  write  papers.  People  roll 
up  their  sleeves  down  there  [in  the  Wash¬ 
ington  office]  and  leap  into  the  fray.  We  do 
a  lot  of  trench  work.  It’s  a  way  to  get  things 
done. 

We  also  bring  a  lot  of  technological 
credibility  because  of  me.  A  lot  of  policy 
papers  take  good  positions  but  they  have 


no  content;  they  don’t  know  what  they’re 
talking  about. 

We  do  things  that  are  technologically 
grounded  and  credible,  so  it  tends  to  make 
it  very  practical.  And  it  lets  us  get  [compa¬ 
nies]  like  Microsoft,  IBM,  Lotus  and  Apple 
involved,  not  only  based  on  the  techno¬ 
logical  component,  but  also  on  other  parts 
of  my  background  in  the  PC  industry. 

Those  guys  are  the  new  kids  on  the 
block  in  Washington.  They  want  to  get  stuff 
done,  they’re  still  building  these  big  busi¬ 
nesses.  They’re  very  pragmatic.  It’s  a  very 
healthy  influence  to  have. 


John  Podesta  of  Fodesta  Asso¬ 
ciates,  Inc.  in  Washington,  D.C. 
helped  organize  the  industry  re¬ 
sponse  to  the  FBI  wiretap  proposal. 
Wasn’t  EFF  involved  in  that? 

Well,  we  did  that.  John  Podesta  works 
for  EFF  as  a  consultant.  The  FBI  Digital  Te¬ 
lephony  White  Paper  was  EFF-sponsored. 
Thirty-seven  companies  signed  onto  it,  but 
we  initiated  the  organization  and  coordi¬ 
nation  of  that  task  force,  drove  the  analy¬ 
sis  of  the  paper  and  got  people  to  sign  off 
on  it. 

John  knows  how  this  stuff  works;  he 
used  to  be  the  chief  counsel  to  Sen.  [Pat¬ 
rick]  Leahy.  And  [the  industry  opposition] 
killed  that  legislation  for  the  term.  There 
will  be  more  rounds  of  that,  believe  me. 
I’m  sure  the  FBI  will  come  back  with  a  new 
piece  of  legislation. 

It’s  a  real  problem.  I  don’t  think  [the 
FBI]  framed  the  problem  properly.  But  our 
position  is  not  that  the  FBI  should  deal 
with  the  problem  [alone]. 

Figuring  out  how  to  enable  them  to  car¬ 
ry  out  legitimately  authorized  wiretaps  in  a 
minimally  intrusive  and  restrictive  fashion 
is  a  real  issue. 

Their  approach  was  clearly  the  wrong 
approach,  but  that  doesn’t  mean  there’s  no 
issue. 

They  know  this,  and  they’ll  be  back. 
We’re  committed  not  only  to  stopping 
them  from  doing  the  wrong  thing  but  try¬ 
ing  to  help  them  do  the  right  thing.  We’re 
in  meetings  with  them  and  technical  task 
forces. 


TSR 

But  the  MultiComAsyncGateway  Eases 
Users  Into  Modem  Sharing ...  Inexpensively  and  Risk-Free. 


Most  LAN  managers  know  that  modem  sharing  is  cost 
effective.  But  they’re  reluctant  to  invest  in  a  dedicated 
gateway,  for  fear  of  resistance  and  confusion  among  users. 
The  MultiComAsyncGateway™  can  get  users  accustomed 
to  communications  via  a  modem  attached  to  another  PC, 
without  spending  thousands  on  a  full-blown  gateway. 

Think  of  it  as  a  Gateway  “Trainer.” 

For  under  $400,  the  MultiComAsyncGateway TSR  is  a 
functional  modem  sharing  system  that  lets  users  access 
one  or  two  modems  attached  to  another  PC  -  any  other 
PC  'on  the  LAN.  You  can  even  make  use  of  an  “obsolete” 
286  by  making  it  the  non-dedicated  communications 
server  for  your  modem  pooling. 

Sharing  Modems  is  Easier  Than  You  Think. 

Thanks  to  the  MultiComAsyncGateway™,  it’s  never 
been  easier.  And  there’s  never  been  an  easier  or  more 
risk-free  way  to  test  whether  the  benefits  of  gateway 
technology  can  benefit  your  network. 

MultiComAsyncGateway  is  a 
trademark  of  Multi-Tech  Systems,  Inc. 

Copyright  ©  1992  by  Mu Itr -Tech  Systems,  Inc.  CifCl©  R63d6F  S6fViC6  #7 


When  it  comes  time  to  upgrade  to  a  high  performance, 
dedicated  gateway ...  like  the  MultiComAsyncGatewayZ 
...the  price  of  the  MultiComAsyncGateway™  is  credited 
back  to  you.  For  more  information,  call  us  at 

1-800 -328' 9717. 


MultiTechJft 

Systems 

The  right  answer  every  time. 
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Long  day’s 
journey 
into  AT  M 


PHOTOGRAPHY  JAMES  VISSER 


New  high-speed  net  technology  provides  good  theater 
for  Washington  University's  computer  science  star. 


Although  he  couldn’t  have 
foreseen  it  at  the  time, 
Jonathan  Turner’s  inter¬ 
est  in  the  technical  aspects 
of  theatrical  productions 
in  high  school  and  college 
would  set  the  stage  for  his 
life. 

•»  Nor  could  he  have  pre¬ 
dicted  that  the  play  that  would  unfold 
on  that  stage  would  have  a  surprise  end¬ 
ing. 

Instead  of  ending  up  in  theater, 
Turner  today  finds  himself  chairman  of 
the  computer  science  department  at 
Washington  University  here  and  a  lead¬ 
ing  researcher  in  Asynchronous  Trans¬ 
fer  Mode  (ATM)  network  technology. 
“After  1  started  getting  involved  in 


the  technical  side  of  theater  work,  in¬ 
cluding  building  sets,  designing  sets 
and  doing  lighting,  I  realized  that  what 
was  interesting  me  most  was  the  techni¬ 
cal  work,”  Turner  says.  “That’s  when  I 
started  thinking  about  engineering.” 

To  pursue  that  awakening  interest, 
Turner  transferred  from  Oberlin  Col¬ 
lege  in  Ohio  to  Washington  University, 
where  he  majored  in  electrical  engi¬ 
neering  and  computer  science. 

After  graduating  in  1977,  he  went  to 
work  for  AT&T  Bell  Laboratories  in  Chi¬ 
cago  and  soon  thereafter  started  work¬ 
ing  toward  his  master’s  degree  and  later 
his  doctorate  in  computer  science  at 
Northwestern  University. 

At  Bell  Labs,  he  ended  up  in  an  ap¬ 
plied  research  group,  working  on  what 


was  then  known  as  fast  packet  switch¬ 
ing  —  the  ancestor  of  today’s  ATM 
technology. 

“The  main  objective  was  to  build  a 
network  that  could  handle  both  voice 
and  data  in  an  integrated  fashion,” 
Turner  said.  “When  we  said  fast  packet, 
we  meant  1.5M  bit/sec.  At  the  time, 
packet  switches  were  9-6K  or  64K  bit/ 
sec  and  completely  software  driven.” 

But  as  the  project  picked  up  steam, 
Turner’s  interest  waned. 

“Bell  Labs  was  a  lot  of  fun  in  the  be¬ 
ginning  when  there  were  only  four  or 
five  people,”  he  said.  “By  the  time  1 
left,  there  were  about  50  people  in¬ 
volved  and  it  was  tough  for  me  to  really 
have  much  influence  on  the  direction  of 
the  project.” 


So  in  1983,  Turner  returned  to  his 
alma  mater  as  an  assistant  professor  in 
the  computer  science  department  and, 
within  a  year,  was  involved  with  net¬ 
work  research.  “That  wasn’t  my  in¬ 
tent,”  he  recalls.  “But  I  got  interested 
in  the  problem  of  how  to  build  multi¬ 
point  networks  with  multipoint  virtual 
circuits.” 

The  early  work  Turner  did  at  the  uni¬ 
versity  involved  networks  running  at 
100M  bit/sec  and  higher,  speeds  that 
convinced  him  to  give  up  on  variable- 
length  cell  technology  being  pursued  at 
Bell  Labs  and  go  with  fixed-length  cells. 

The  next  question  was,  What  sized 
cells?  Turner  advocated  use  of  5 1 2-byte 
cells  because  it  would  make  it  easier  to 
( continued  on  page  S24 ) 
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"What  we've  tried  to  do 
here  is  recognize  that 
writing  papers  is  not 
enough  if  you  want  people 
to  use  what  you  do. 


n 


( continued from  page  S23 )  expanding  bus  capacity  requires  each  port 

scale  the  technology  up  to  gigabit  speeds.  module  to  be  reengineered  to  sit  on  the 

“Having  large  cells  was  advantageous  newwiderbus. 
because  it  gives  you  a  reasonable  amount  “If  you  double  the  size  of  a  bus-based 
of  time  to  make  routing  decisions  on  a  cell-  switch  and  keep  the  same  level  of  perfor- 
by-cell  basis,”  Turner  explains.  “I  thought  mance  for  each  port,  the  cost  of  the  system 
it  was  best  to  pick  the  largest  cell  size  that  grows  by  a  factor  of  four.” 
was  reasonable  at  100M  bit/sec  because  it  In  an  interconnection  network  scheme 
was  clear  that,  as 
we  scale  up  to  giga¬ 
bit  rates,  we  do  with 
large  cells.” 

But  standards 
bodies  —  driven  by 
telephone  compa¬ 
nies  concerned 
about  the  efficiency 
of  using  large  cells 
to  support  voice  — 
ultimately  won  out, 
leaving  a  standard 
ATM  cell  of  53 

bytes,  48  bytes  of  data  and  a  five-byte 
header. 

While  he  admits  this  is  adequate  for 
building  ATM  nets  for  the  near  term,  what 
galls  him  is  that  the  argument  for  small 
cells  was  driven  by  what  he  says  is  a  funda¬ 
mentally  skewed  vision  of  the  future. 

“If  voice  ever  constitutes  a  large  part  of 
the  traffic  on  ATM  networks,  then  ATM 
networks  have  failed  because  there  just 
isn’t  enough  bandwidth  from  all  of  the 
voice  to  have  a  significant  impact  in  the 
ATM  world,”  Turner  says. 

In  Turner’s  model,  ATM  is  most  inter¬ 
esting  when  155M  bit/sec  links  are  deliv¬ 
ered  to  user  workstations.  So,  even  if  those 
links  are  used  to  support  two  compact  disc- 
quality  voice  channels  taking  up  1 .5M  bit/ 
sec  of  capacity,  that  represents  only  a  frac¬ 
tion  of  the  available  bandwidth.  “If  you 
think  in  those  terms,  it  doesn’t  make  sense 
to  optimize  around  the  tiny  little  cell  size,” 
he  said. 

Reluctantly,  Turner  adopted  the  fixed- 
length  cell  into  his  research  efforts  at  the 
university,  which  by  this  time  had  begun  to 
take  off. 

In  mid- 1985,  he  started  up  a  consor¬ 
tium  with  Bell  Communications  Research 
and  Italian  telephone  company  IsaTel  — 
which  were  later  joined  by  NEC  America, 

Inc.  and  Bell  Northern  Research  —  to  do 
basic  research  and  build  integrated  circuits 
for  what  was  still  being  called  fast  packet 
technology. 

In  late  1988,  the  consortium  started  a 
project  with  Southwestern  Bell  Corp.  and 
NEC  to  put  together  a  prototype  fast  packet 
switch  for  a  network  demonstration. 

“This  is  when  we  really  got  the  level  of 
support  necessary  to  hire  full-time  staff 
and  put  the  project  on  more  solid  footing,” 
he  says. 

Switch  architecture 

The  ATM  switch  architecture  that  ulti¬ 
mately  emerged  from  Turner’s  lab  de¬ 
scribed  a  silicon-based  switching  technol¬ 
ogy,  an  approach  that  Turner  believes  is 
more  efficient  than  the  shared-bus  method 
some  other  ATM  advocates  are  backing. 

With  Turner’s  parallel  switch  architec¬ 
ture,  four-port  switching  elements  are 
used  to  route  traffic  through  a  multilevel 
sw  itch  fabric.  The  aggregate  bandwidth  of 
the  switch  is  expanded  as  more  switch  ele¬ 
ments  are  added. 

It  is  harder  and  more  costly  to  grow' bus- 
based  ATM  products,  he  contends,  because 


such  as  Turner’s, 
the  cost  grows 
more  slowly. 
“That’s  one  reason 
you  don’t  see  bus 
systems  larger  than 
about  16  ports,” 
Turner  says.  “Even 
at  16  ports,  it’s  my 
feeling  that  they’re 
uneconomical.” 

At  least  two  ven¬ 
dors  agree.  In  re¬ 
cent  months,  Syn- 
Optics  Communications,  Inc.  and  Ascom 
Timeplex,  Inc.  have  cut  deals  with  Wash¬ 
ington  University  to  use  the  switch  archi¬ 
tecture. 

SynOptics  is  using  the  school’s  ATM 
chip  design  for  emerging  ATM  products, 
and  Ascom  Timeplex  is  working  closely 
with  Turner’s  group  on  next-generation 
technology  that  can  support  600M  bit/sec 
port  speeds  and  much  larger  switches.  As¬ 
com  Timeplex  has  based  a  team  of  engi¬ 
neers  at  the  school  to  work  with  university 
researchers. 

“What  we’ve  tried  to  do  here  is  recog¬ 
nize  that  writing  papers  is  not  enough  if 
you  want  people  to  use  what  you  do,” 
Turner  says.  ‘  ‘Companies  find  that  just  get¬ 
ting  published  research  doesn’t  tell  them 
enough  about  what  the  real  potential  and 
limitations  of  a  given  set  of  research  ideas 
are.  If  you  don’t  at  least  build  a  proof-of- 
concept  system,  you  have  nothing  to  eval¬ 
uate.” 

Next  challenge 

While  the  agreements  with  SynOptics 
and  Ascom  Timeplex  are  two  of  the  bigger 
projects  Washington  University  is  involved 
with,  Turner  points  to  a  third  area  that  may 
be  just  as  essential. 

The  school  is  working  with  Bellcore  and 
Southwestern  Bell  to  resolve  some  critical 
ATM  signaling  problems,  including  how  to 
provide  future  ser¬ 
vices  across  multi¬ 
vendor  switch  plat¬ 
forms. 

“One  of  the 
things  you  have  to 
deal  with  in  the  vir¬ 
tual  circuit  network 
is  setting  up  and 


with  one  another.” 

The  problem  becomes  even  more  com¬ 
plex  with  multipoint  virtual  connections 
because  each  cell  transmitted  has  to  be  de¬ 
livered  to  a  number  of  other  points  over 
different  virtual  circuits. 

“Implementing  that  right-of-way  is 
hard  even  when  it’s  one  [switch  supplier], 
so  you  can  see  how  it  gets  more  difficult  if 
it’s  being  done  over  many  different  vendor 
platforms,”  he  says.  “The  chances  of  it  ac¬ 
tually  being  done  correctly  are  small.” 

The  solution  may  be  to  implement  a 
common  layer  of  software  across  all  ven¬ 
dors  so  it  will  become  easier  to  get  equip¬ 
ment  from  different  vendors  to  interoper¬ 
ate. 

“We’re  basically  prototyp¬ 
ing  a  set  of  distributed  algo¬ 
rithms  for  multipoint  commu¬ 
nications  via  virtual  circuits 
and  providing  that  software 
layer  for  telephone  compa¬ 
nies,”  Turner  said. 

This  will  help  project  par¬ 
ticipants  Bellcore  and  South¬ 
western  Bell  but  may  ultimate¬ 
ly  be  more  important  for  LANs 
because  multivendor  nets  are 
going  to  be  essential  if  local 
ATM  is  going  to  thrive,  Turner 
says. 


computers.  “We  have  several  thousand 
workstations  and  PCs  in  our  campus  net¬ 
work,  and  every  one  of  those  wall  be  poten¬ 
tially  connected  to  the  ATM  network,” 
Turner  says. 

“We  see  the  need  for  maybe  half  a  doz¬ 
en  large  switches  —  certainly  64  ports  and 
probably  256  ports  —  which  will  be  direct¬ 
ly  connected  to  one  another  and  surround¬ 
ed  by  a  large  number  of  small  concentra¬ 
tors,  which  will  fan  out  to  1 6  or  32  users. 

“The  small  switches  will  use  twisted 
pair  and  some  will  do  local  switching  and 
some  won’t.” 

Role  for  routers 

He  also  believes  ATM  will  coexist  with 


Glimpse  into  future 

Presuming  these  thorny 
ATM  problems  can  be  worked 
out,  the  next  most  interesting 
questions  become  where  and 
how  ATM  will  emerge. 

Turner  has  a  contrarian  view. 

While  wiring  hub  vendors  contend  that 
ATM  will  emerge  as  a  premise  backbone 
technology  in  late  1993,  in  wide-area  net¬ 
works  in  1994  and  finally  be  extended 
down  to  the  desktop  beginning  in  1995, 
Turner  doesn’t  see  it  happening  so  sequen¬ 
tially. 

“I  see  all  the  steps  sort  of  happening  to¬ 
gether,”  he  says.  “What  motivates  me 
most  about  ATM  is  the  desktop  connec¬ 
tions.  To  me,  that’s  the  reason  for  put¬ 
ting  in  ATM.  That’s  where  you  can  do 
things  with  ATM  that  you  can’t  do  with 
Ethernet. 

“If  you  just  put  ATM  in  the  backbone, 
you’re  not  really 
doing  anything  you 
can’t  already  do,” 
he  points  out. 

In  Turner’s  view 
of  the  future,  the 
workstation  be¬ 

comes  the  central 
communications 
device.  “On  a  work¬ 
station,  you’ll  have 
computing  and 

communications 
completely  inte¬ 
grated,  so  you’ll  be 
able  to  do  voice  and 
videoconferencing 
across  the  country 
to  multiple  sites  at  the  same  time,”  Turner 
says.  “That’s  where  the  real  interesting 
how  switching  systems  talk  to  signaling  things  can  take  place  and  where  it  will  ap- 
systems  and  so  forth,  every  vendor  has  peal  to  a  broader  set  of  end  users.” 
their  own  vertical  stack  of  protocols,”  He  sees  most  end  user  connections  be- 
Turner  says.  “It’s  very  difficult  to  make  ing  155M  bit/sec,  with  622M  bit/sec 
sure  that  the  different  stacks  are  consis-  trunks  being  used  between  major  switches 
tent  with  one  another  and  that  they  work  and  to  support  large  servers  and  super- 


"We  have 
several  thousand 
workstations  and 
PCs  in  our  campus 
network,  and  every 
one  of  those  will 
be  potentially 
connected  to  the 
ATM  network." 


tearing  down  virtu¬ 
al  circuits,”  Turner 
says.  “When  you 
have  multipoint  vir¬ 
tual  circuits,  that 
becomes  a  fairly 
complicated  prob¬ 
lem  because  you 
have  an  unlimited 
number  of  end  points. 

“While  there  are  protocols  that  define 


It  is  harder  to  grow 
bus-based  ATM  products. 
Turner  contends,  because 
expanding  bus  capacity 
requires  each  port  module 
to  be  reengineered  to  sit 
on  the  new  wider  bus. 


existing  connectionless,  datagram-based 
LAN  resources  for  some  time.  “You’ll  see  a 
mixing  and  matching  of  the  datagram  and 
virtual  circuit  environments,”  Turner 
says.  “The  datagram  environment  won’t 
go  away  for  a  while,  but  I  think  it’s  increas¬ 
ingly  going  to  be  implemented  over  an 
ATM  subnet.” 

He  also  envisions  routers  being  re¬ 
tained  but  serving  different  roles.  “I  see 
routers  evolving  as  service  nodes  on  an 
ATM  backbone,”  he  says. 

For  example,  if  Nodes  A  and  B  wanted  to 
exchange  a  short  message,  they  might  do  it 
by  sending  an  IP  datagram  through  a  rout¬ 
er  sitting  on  the  ATM  net,  Turner  ex¬ 
plained.  This  obviates  the  need  for  the 
ATM  net  to  set  up  an  end-to-end  virtual  cir¬ 
cuit,  which  takes  longer  and  is  more  re- 
source-intensive. 

“If  you’re  doing  a  file  transfer,  some¬ 
thing  long,  it  makes  more  sense  to  go 
ahead  and  set  up  a  virtual  circuit  between  A 
and  B,”  Turner  says.  “But  if  all  you’re  do¬ 
ing  is  sending  a  short  E-mail  message,  it 
makes  more  sense  to  use  a  datagram.” 

In  addition  to  conserving  resources, 
this  approach  makes  sense  during  the  tran¬ 
sition  to  ATM  because  existing  software  is 
designed  for  the  datagram  environment. 

The  future  of  ATM  becomes  more 
cloudy  as  it  migrates  out  to  the  wide  area, 
which  is  controlled  by  the  carriers. 

Turner  expects  the  carriers  to  use 
equipment  designed  for  the  LAN  market  to 
provide  ATM  services  beginning  as  soon  as 
next  year,  but  doesn’t  see  a  proliferation  of 
those  services  in  the  public  network  until 
1995.  ♦ 

MacAskill  is  a  staff  writer  and  Dix  is 
executive  editor  at  Network  World. 
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Now  your  team 
can  afford 
two  top  managers. 

Client/Server  computing  has  made  accessing  and  sharing 
data  a  whole  new  ball  game.  Now  there’s  a  solution  that 
covers  all  the  bases.  At  a  price  that  isn’t  out  of  your  league. 

Extended  Services  for  OS/2®  gives  you  an  industrial- 
strength  Database  Manager  and  a  comprehensive  Com¬ 
munications  Manager  for  one  low  price.  Communications 
Manager  gives  your  team  terrific  connectivity  from  work¬ 
station  to  host,  between  workstations  and  beyond,  with 
3270,  5250  and  ASCII  terminal  emulation,  host  gateway  and 
more.  Database  Manager  includes  a  distributed  relational 
database  management  system  to  meet  the  needs  of  stand¬ 
alone  workstations,  while  providing  database  server 
functionality  for  DOS,  Windows™  and  OS/2  client  work¬ 
stations  on  a  LAN. 

Extended  Services  gets  even  better  with  the  addition  of 
IBM’s  Distributed  Database  Connection  Services/2™ 
(DDCS/2),  which  lets  clients  read  and  update  host  relational 
databases,  including  DB2f  SQL/DS™  OS/400®  and  data¬ 
bases  that  support  Distributed  Relational  Database  Archi¬ 
tecture™  (DRDA).  All  of  which  will  swat  your  productivity 
over  the  wall.  And  you’ll  really  be  making  the  most  of  the 
multitasking,  performance  and  the  integrity  clout  of  OS/2. 

Extended  Services  is  flexible,  too.  Communications 
Manager  offers  a  big  roster  of  concurrent  connectivity 
options,  including  NetBios,  802.2,  X.25,  APPC,  ASYNC, 
SDLC,  Token-Ring  and  Ethernet  LANs,  and  more.  The 
Communications  Manager  supports  the  Network  Device 
Interface  Specification  (NDIS),  which  opens  the  door  to  new 
LAN  protocols  and  communications  adapters  from  a  wide 
variety  of  vendors. 

So  don’t  wait  till  next  year.  Call  1  800  342-6672  to 
find  out  how  Extended  Services  for  OS/2  can  improve  your 
teamwork.  It  may  be  the  best  call  you’ll  make  all  season. 
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Extended  Services  for  OS/2. 


DREW  MAJOR 


the  future 
LANs 


4  sk  Drew  Major  about  the  fu¬ 
ture  of  networking  and  you'll 
ill  get  most  of  your  answers 
'■f  couched  in  the  royal  “we.” 
That’s  not  because  the 

1  36-year-old  software  en- 

/  gineer  is  speaking  for 

himself  and  God,  but 
4m  .JBL  because  the  single- 
minded  Major  doesn’t 
seem  to  distinguish  between  himself, 
his  employer,  Novell,  Inc.,  or  his  cre¬ 
ation,  NetWare. 

So  when  the  “father  of  NetWare” 
talks  about  the  future  of  networks  in 
general,  it  comes  as  no  suprise  that  he’s 
talking  about  the  future  of  NetWare. 

According  to  Major,  that  future  will 
look  more  seamless  and  more  powerful 
thanks  to  distributed  services  and  filing 
systems.  It  will  also  look  tougher  for 
Novell  as  Microsoft  Corp.  makes  anoth¬ 
er  serious  jab  at  networking  with  its 
Windows  NT. 

A  beautiful  relationship 

Major  came  to  Novell  1 1  years  ago 
under  the  aegis  of  SuperSet,  a  handful 
of  computer  science  graduate  students 
looking  for  consulting  jobs. 

“We  didn’t  even  come  up  with  the 
idea  of  networking,” 

Major  is  quick  to  point 
out.  “We  had  no  net¬ 
working  experience 
when  we  came  to  No¬ 
vell.  We  had  OS  experi¬ 
ence,  so  we  actually 
came  in  to  do  OS  stuff 
for  them  and  rapidly 
figured  out  what  they 
were  doing.” 

What  they  were  do¬ 
ing  turned  out  to  be 
NetWare,  and  Super- 
Set  never  left. 

Major  has  been  credited  with  writing 
much  of  the  core  code  for  NetWare  and 
for  making  it  fast  and  efficient,  his  ex¬ 
clusive  mission  for  more  than  a  decade. 

“My  brain  can  only  hold  so  much.  I 
don’t  know  how  to  use  electronic  mail 
or  get  my  messages  out  of  my  phone,” 
he  admits.  “Maybe  I  should  be  more  of  a 
generalist.” 


Questions  about  networking  and  the 
computer  industry  in  general  draw  un¬ 
interested  answers  that  seem  to  trail  off 
with  the  phrase  “and  stuff.”  But  ask 
him  about  his  passion,  ask  him  about 
NetWare,  and  he  grows  animated,  al¬ 
most  boyish. 

Still  coding  many  of  the  core  por¬ 
tions  of  NetWare  from  within  Super- 
Set’s  suite  of  offices  in  Provo,  Utah,  jok¬ 
ingly  referred  to  as  “the  Bat  Cave,” 
Major  puts  efficiency  first.  NetWare’s 
success  thus  far,  he  says,  has  depended 
on  it.  “NetWare  is  a  little  unique  in  this 
industry  in  that  each  version  becomes  a 
little  more  efficient.” 

Although  efficiency  will  distinguish 
Novell  from  the  pack  in  the  future  by  al¬ 
lowing  them  to  support  more  users  per 
server  or  to  put  more  services  on  a  sin¬ 
gle  machine,  the  key  to  making  net¬ 
works  more  seamless  is  being  able  to 
spread  the  load,  he  says. 

Past,  present  and  future 

“People  don’t  really  understand 
how  to  distribute  things,”  Major  says. 
“At  Novell,  we’re  partly  there,  in  dis¬ 
tributing  things  onto  servers,  but  a  serv¬ 
er  is  still  a  single  box.  What  happens 
when  a  whole  bunch  of  boxes  are 
viewed  as  one  server?” 

That’s  what  users 
will  find  out  with  Net¬ 
Ware  4.0,  Major  says. 
And  eventually,  those 
servers  will  be  able  to 
act  in  concert,  farming 
out  tasks  to  each  pro¬ 
cessor  in  the  group  as 
though  it  were  only  an¬ 
other  processor  in  a 
huge  server. 

“Long  term,  that’s 
important  because  you 
can  just  throw  on  servers  where  it 
makes  sense  and  your  world  doesn’t 
change  and  you  don’t  have  to  worry 
about  moving  data  around  anymore,” 
he  says.  “The  next  step  is  to  do  a  fully 
distributed  file  system  where  you  don’t 
worry  anymore  where  the  data  is.” 

While  Microsoft  is  working  on  a  fully 
distributed  filing  system  for  Cairo  and 
Sun  Microsystems,  Inc.’s  NFS  distribut¬ 


ed  filing  system  has  been  around  for  a 
while,  Major  says  Novell’s  probably 
won’t  look  like  either  one.  ‘ ‘We’ll  be  do¬ 
ing  something  a  little  more  robust  [than 
NFS],”  he  says. 

A  distributed  file  system  will  also 
hold  the  key  to  supporting  hand-held 
and  mobile  devices  effectively,  Major 
says.  “You  would  have  an  environment 
where  all  the  data  you’ve  been  working 
on  will  be  on  your  lo¬ 
cal  machine  and  you 
can  disconnect  it  with¬ 
out  knowing  that  you 
are  being  disconnect¬ 
ed,”  he  says. 

And  NetWare’s 
more  distributed  envi¬ 
ronment  will  make 
fault  tolerance  so  im¬ 
portant  that  Major  pre¬ 
dicts  Novell’s  System 
Fault  Tolerance  (SFT) 

Level  III,  server-mir¬ 
roring,  will  become  as  common  as  SFT 
Level  II,  disk-mirroring,  is  today.  “Fault 
tolerance  becomes  more  and  more  im¬ 
portant,”  he  says.  “You’ll  have  to  have 
hints  on  the  system  that  says  this  data  is 
more  critical  so  that  data  would  typical¬ 
ly  migrate  to  SFT  III  servers.” 

Look  into  my  crystal  ball 

In  the  next  20  years,  Major  sees  net¬ 
works  being  so  integrated  and  so  flexi¬ 
ble  that  users’  choices  will  be  almost  un¬ 
limited.  “It  will  be  just  as  easy  to  talk  to 
someone  and  see  them  as  I  talk  to  you 
today,”  Major  says.  “You’ll  just  choose 
what  the  appropriate  media  is.  Do  I 
need  to  talk  to  them?  Do  I  need  to  see 
them?  Do  I  need  to  transfer  something? 
And  when  it’s  not  live  interactive,  you’ll 
be  going  to  mailboxes  and  store-and- 
forward-type  things.” 

Most  of  the  pieces  already  exist  to¬ 
day;  it  will  just  take  some  time  to  make 
them  all  work  together,  he  says. 

But  NetWare  certainly  won’t  be 
alone  in  its  ambition  to  make  the  net¬ 
work  more  distributed,  Major  says.  He 
admits  that  Windows  NT  will  present  a 
substantial  challenge  to  NetWare. 

“If  you  were  Bill  Gates,  what  do 
you  think  would  bother  you  the  most?” 


Major  asks. 

No,  not  the  “Outland”  comic  strip 
ridiculing  Gates'  dating  habits,  but  Net¬ 
Ware.  And  that’s  going  to  make  for 
some  stiff  competition  from  a  big  com¬ 
pany. 

But  Major  doesn’t  seem  to  feel  the 
pressure  so  much  as  relish  it.  “We  like 
competition,”  he  says.  “It  makes  you 
work  harder.”  Then  again,  maybe  the 
fact  is  that  Major  isn’t 
really  worried  because 
he  thinks  Microsoft 
doesn’t  get  it. 

“The  type  of  things 
we  do  are  different 
from  what  Microsoft 
does;  we  are  trying  to 
make  all  these  other 
[platforms]  work  to¬ 
gether  well,”  he  says. 
“Microsoft  is  only  try¬ 
ing  to  make  their  own 
products  work  well. 

“For  example,  they  have  a  new  file 
system  called  NTS;  it’s  for  [Windows] 
NT.  It  supports  DOS  naming  and  their 
new  [Windows  for]  Pen  naming,  but  it 
doesn’t  support  Macintoshes.  This  was 
the  perfect  opportunity  for  them  to  put 
name  spaces  in,  but  they  didn’t  because 
they  don’t  really  want  to  support  Apple 
and  they  don’t  really  want  to  support 
NFS.  They  just  want  to  support  DOS,  for 
backwards  compatibility,  and  their  new 
file  system.  They  even  cut  out  OS/2.” 

That’s  going  to  leave  Microsoft  out 
in  the  cold  when  it  comes  to  multiplat¬ 
form  networks,  Major  seems  to  think. 

And  where  would  Major  be  without 
Novell  and  NetWare?  He  waffles  tossing 
out  a  few  half-formed  words,  then  dis¬ 
misses  the  question  with  a  guffaw. 
Seems  he  can’t  even  imagine  it. 

In  the  near  future,  on  the  other 
hand,  Major  and  the  other  members  of 
SuperSet  may  shed  their  consulting  sta¬ 
tus  and  become  full-time  Novell  em¬ 
ployees.  “They  finally  came  up  with  a 
good  title  for  us,”  Major  says,  “system 
architects.”  ♦ 

Wylie  is  a  San  Francisco-based 
free-lance  writer  who  specializes  in 
networking  and  communications. 


Ask  him  about 
his  passion, 
NetWare,  and  he 
grows  animated, 
almost  boyish. 


Major  doesn't 
seem  to  feel  the 
pressure.  "We 

like  competition," 

he  says. 
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Copernicus  Defines 
jcentric  Universe 


■ 993,  The  Network 
World  500  Defines  the 
Network-Centric  Enterprise. 


information  architectures  for  the  '90s  revolve  around  the  growing 
capabilities  of  network  technology.  Emerging  enterprise  networks  are 
fast  becoming  the  centerpiece  for  customer  strategies  to  control  costs, 
maximize  information  investments,  and  migrate  to  new  technologies. 
Networking  is  now  one  of  the  most  important  opportunities  for 
information  systems  management. 

International  Data  Corporation,  Network  World,  and  ComNet  '93  have 
joined  forces  and  developed  the  Network  World  500,  a  research  study 
focusing  on  the  strategic  issues  facing  large  enterprise  network 
managers  in  the  '90s.  This  study,  which  interviewed  500  networking 
executives  from  some  of  the  largest  U.S.  companies,  is  designed  to 
provide  a  resource  to  vendors  and  users  of  evolving  enterprise  network 
solutions. 

The  results  of  this  important  survey-based  research  will  be  presented 
by  Kim  Myhre,  Senior  Vice  President  of  IDC,  at  a  special  celebrity 
presentation  entitled  "Managing  Enterprise  Network  Investments  in  the 
'90s",  to  be  held  on  Tuesday,  February  2, 1993  from  4:00  to  4:45  p.m. 
during  ComNet  '93.  This  session  will  be  open  to  all  attendees  of 
ComNet  '93,  the  industry's  largest  communications  conference  and 
exposition  held  at  the  Washington  Convention  Center. 

Take  advantage  of  a  universe  of  information  on  emerging  networking 
strategy.  For  more  information  of  the  Network  World  500,  please 
contact  Elizabeth  Freedman  at  IDC  at  (508)  935-4764.  Or  for  more 
information  on  attending  ComNet  '93,  please  contact  Janet  Morita  at 
World  Expo  Corporation  at  (508)  820-8611. 


INTERNATIONAL  DATA  CORPORATION 
5  Speen  Street,  Framingham,  MA  01701 
(508)872-8200  Fax  (508)  935-4015 
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The  messiah  of 
advanced  services 


Not  too  many  people  can  see 
their  lives  pass  before  them 
every  day.  But  Frank 
Gratzer  can. 

Pinned  to  the  walls  of 
his  offices  in  a  corner  of 
New  Jersey  suburbia  is  just 
about  every  article  on 
frame  relay  and  Switched 
Multimegabit  Data  Service  (SMDS)  ever 
written.  And  as  executive  director  of 
broadband  services  at  Bell  Communica¬ 
tions  Research  in  Red  Bank,  N.J.,  data  is 
Gratzer’s  life  these  days. 

“It’s  our  data  hall  of  fame,”  he 
brags,  pointing  to  the  display  like  a 
proud  father.  “And  it’s  growing  every 
day.” 

Under  Gratzer’s  command  is  devel¬ 
opment  of  future  data  services  within 
the  regional  Bell  holding  company  ter¬ 
ritories.  From  56K  bit/sec  to  45M  bit/ 
sec,  it’s  all  life  in  the  fast  lane  these 
days. 


Enter  the  data  man 

Despite  his  California  roots,  it  seems 
Gratzer  has  spent  all  his  life  in  New  York 
and  New  Jersey.  After  receiving  a  bach¬ 
elor’s  in  engineering  at  Manhattan  Col¬ 
lege  in  New  York  and  a  Ph.D.  in  elec¬ 
trical  engineering  at  Princeton  Univer¬ 
sity,  he  put  in  nearly  13  years  at  AT&T 
Bell  Laboratories  and  AT&T. 

When  it  came  time  to  spin  off  the 
RBHCs,  Gratzer  grabbed  the  opportuni¬ 
ty  to  move  to  their  new  research  and  de¬ 
velopment  arm,  Bellcore. 

“I  was  almost  first  in  line;  I  volun¬ 
teered,”  he  says. 

Four  years  ago,  Gratzer  was  charged 
with  mapping  the  development  and 
rollout  of  SMDS  services  at  Bellcore. 
Early  last  year,  he  was  given  oversight 
of  frame  relay  as  well,  rounding  out  his 
responsibility  for  the  RBHCs’  near- 
term  data  offerings. 

At  one  time,  SMDS  was  higher  than 
frame  relay  on  the  RBHCs’  wish  lists, 
but  both  technologies  are  appearing  in 
the  RBHC  networks  at  about  the  same 
time. 

“There  has  been  a  lot  of  controversy 
around  frame  relay  vs.  SMDS  —  which 
one  to  do,  or  both,”  Gratzer  says.  “Ob¬ 
viously,  a  lot  of  users  implemented 
frame  relay  first  since  it  has  been  on  the 
market  longer.  Frame  relay  has  a  leg 
up.  It’s  accepted  in  the  industry. 


“But  SMDS  is  a  ser-  jjjj 
vice  that  is  hitting  its  ;^Y~ 
stride.  The  strength  of  ; 

SMDS  is  the  interenter¬ 
prise  aspect  of  the  ser¬ 
vice,”  says  Gratzer,  add¬ 
ing  that  anyone  can  plug 
into  the  service  and  be¬ 
come  a  member  of  the  j 
SMDS  data  community. 

Despite  the  current  ftjff 
hoopla  surrounding 
both  frame  relay  and 
SMDS,  Gratzer  knows  it 
will  take  time  for  the 
high-speed  data  offer¬ 
ings  to  meet  with  wide- 
spread  user  acceptance. 

“Companies  will  put  '  ' 
their  toes  in  the  water 
and  funnel  some  data 
traffic  over  the  services 
to  try  them  out,”  ex¬ 
plains  Gratzer,  gestur¬ 
ing  as  if  magically  mov¬ 
ing  traffic  across  his 
desk. 

“If  it  is  successful, 
the  end  users  will  gradu¬ 
ally  send  more  data  over 
to  that  service,”  he  says. 

“As  they  use  the  ser¬ 
vices  more,  they  create 
more  applications.  It 
snowballs  from  there. 

As  more  applications 
are  developed,  more 
data  will  flow. 

“All  this  requires  a 
little  bit  of  patience,” 

Gratzer  continues, 
sounding  like  someone 
who  has  been  around 
the  track  a  few  times. 

“The  carriers  can’t  take 
five  years  to  get  a  new  service  off  the 
ground,  or  that  will  be  the  end  of  the 
service.  But  at  the  same  time,  you  can’t 
rush  it.  It  will  usually  take  a  couple  of 
years  to  really  get  a  new  service  mov¬ 
ing.” 

MCI  Communications  Corp.’s  an¬ 
nouncement  of  SMDS  service  at  IN¬ 
TEROP  92  Fall  in  San  Francisco  was  a 
major  psychological  boost  and,  for 
Gratzer,  a  validation  of  sorts. 

“Up  to  that  point,  only  the  RBOCs 
had  truly  committed  to  SMDS  in  the  U.S. 
Now  it  goes  from  being  an  intra-LATA 
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service  to  a  national  service,  which  is 
what  everyone  wants.  And  since  many 
carriers  in  Europe  are  trialing  the  ser¬ 
vice,  we  will  have  global  service  soon,” 
he  says. 

And  in  this  corner,  frame  relay 

Frame  relay  is  gaining  acceptance, 
too.  With  frame  relay  transmission  ca¬ 
pabilities  moving  up  the  market  to 
speeds  as  high  as  45M  bit/sec  and  end 
users  talking  about  frame  relay  access 
to  SMDS  networks,  the  boundaries  be¬ 
tween  the  two  services  are  blurring.  In 
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some  cases,  the  services  take  on  a  very 
complementary  yet  competitive  stance. 

Right  now,  frame  relay  is  available 
up  to  1.5M  bit/sec  and  SMDS  starts  at 
1.2M  bit/sec,  offering  customers  a 
choice  of  high-speed  data  services  at 
that  range  of  throughput. 

“The  killer  application  for  both 
frame  relay  and  SMDS  is  LAN-to-LAN  in¬ 
terconnection,”  Gratzer  says.  “The 
availability  of  LANs  is  driving  the  de¬ 
mand  for  high-speed  networking. 

“There  are  instances  when  each 
( continued  on  page  S32 ) 
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f  continued from  page  S3 1) 
should  be  used.  Over  time,  we  would  like  to 
nave  frame  relay  customers  be  able  to  in¬ 
terconnect  with  SMDS  customers,  and  vice 
versa,’’  Gratzer  said.  “But  it  may  be  a  while 
before  we  have  true  interoperability  be¬ 
tween  the  services.'’ 

Users  should  look  for  nationwide  SMDS 
by  the  middle  of  1993,  according  to 
Gratzer.  “Most  of  the  RBOCs  and  some  of 
the  [interexchange  carriers]  will  have  de¬ 
ployed  the  technology  by  that  time,’’ 
Gratzer  says,  noting  that  frame  relay  will 
be  farther  along,  thanks  to  its  earlier  start. 


By  the  end  of  1993,  SMDS  should  be  in 
about  50  cities  and  frame  relay  in  about  60 
cities,  he  says. 

Looking  ahead,  Gratzer  predicts  fast 
growth  for  both  services.  “Five  years  from 
now,  there  will  be  a  number  of  cities  — 
several  hundred  or  so  —  wrhere  SMDS  is 
available  and  somewhat  more  than  that  for 
frame  relay,”  Gratzer  says. 

“If  you  look  back  to  what  the  carriers 
projected  back  in  the  early  part  of  1 992  in 
terms  of  deployment,  they  have  met  those 
numbers  and,  in  some  cases,  exceeded 
them,”  Gratzer  says. 


The  message  for  end  users  is  that  these 
are  two  technologies  that  are  here  to  stay. 

“One  of  the  real  advantages  of  frame 
relay  and  SMDS  over  other  alternatives  is 
that  they  are  here,”  Gratzer  says.  “If  the 
carriers  can  price  them  right,  they  should 
do  well.  Implementing  one  or  the  other 
really  comes  down  to  applications  and  the 
reachability  —  that  is,  connectivity  —  of 
the  service.” 

For  many  end  users,  the  challenge  is  un¬ 
derstanding  how  these  new  technologies 
all  fit  together. 

“One  of  the  most  misunderstood  rela¬ 


tionships  is  not  the  one  between  frame  re¬ 
lay  and  SMDS  —  although  we  need  to  work 
on  that  one  —  but  among  frame  relay, 
SMDS  and  [Asynchronous  Transfer 
Mode],”  Gratzer  explains. 

Indeed,  many  users  talk  of  waiting  for 
ATM  instead  of  implementing  frame  relay 
or  SMDS.  “Frame  relay  and  SMDS  are  not 
interim  services;  they  are  here  for  the  long 
haul,  and  ATM  will  be  a  vehicle  for  carrying 
them  in  the  future,”  he  says. 

According  to  Gratzer,  ATM  provides  the 
carriers  with  a  versatile  transport  mecha¬ 
nism. 


home  with  UNIX  or  DEC  hosts, 
and  provide  an  array  of  features 
unavailable  from  competitors: 

□  Self-booting  operation  for  instant 
recovery  from  power  failures 
and  system  outages 

□  A  built-in  parallel  port  for  con¬ 
necting  remote  high  speed 
printers  (optional  on  ELS-48) 

□  Fast,  easy  software  upgrades 
via  network  download  to  Flash 
ROMs 

□  Full  modem  control  on  all  ports 
(ELS-8/16) 

□  Built-in  LAT  &  TCP/IP  protocols 

□  Simple  plug-and-play  wiring 

Turbo-charge  your  UNIX  network 
with  the  industry’s  best  performing 
terminal  server  technology.  Call 
today  for  the  name  of  your  nearest 
distributor. 


traffic,  we’ve  created  a  powerful  and 
efficient  machine  that  optimizes 
TCP/IP  throughput  and  drives  all 
ports  at  38.4  Kbps  simultaneously, 
even  under  the  heaviest  loads. 

Multi-session  Support 

For  maximum  productivity,  users 
can  establish  up  to  four  simulta¬ 
neous  sessions  on  multiple  hosts, 
and  hotkey  between  them.  Snappy 
keyboard  response  and  fast  screen 
refresh  ensure  that  even  graphics 
applications  are  driven  at  top  speed. 

Share  Printers  and  Modems  too 

Modem  pooling  enables  authorized 
users  on  the  network  to  access  high 
speed  modems  for  speedy  file  trans¬ 
fers.  Expensive  high  speed  printers 
can  be  located  close  to  workgroups 
and  shared  by  all  users;  built- 
in  high-throughput  par- 
f  allel  ports  drive  print 
jobs  fast  without  slowing 
terminal  traffic. 


At  the  heart 
of  every  Equinox 
Terminal  Server  is  our 
“turbo-charger”-the  Intelli¬ 
gent  Communications  Processor, 
a  custom  device  dedicated  to 
handling  serial  input/output  tasks. 

It  maximizes  throughput  for  all  your 
async  connections  -  modems, 
terminals,  PCs  and  printers.  And 
it  enables  Equinox  to  offer  top 
performance  at  a  very  low  cost 
per  port. 

Dual  Processors,  No  Waiting 

By  coupling  our  Intelligent  Commu¬ 
nications  Processor  to  a  second 
processor  which  drives  the  Ethernet 
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ELS-8 


Expandable  Irom  12  to  24.  16  serial,  one  parallel  8  serial,  one  parallel 
36  or  48  ports.  As  low  as  port.  Only  $23 95  port.  Only  S7895 
$112  per  port 

Prices  include  dual  protocol  software 

Also  available  ELS-600  Fault  tolerant  rack-mount  terminal  server  expands  to  624  ports 


Available  in  three 
models  for  8  to  48  ports, 
Equinox  ELS  Terminal 
Servers  are  equally  at 
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"The  carriers  can't  take 
five  years  to  get  a  new 
service  off  the  ground,  or 
that  will  be  the  end  of  the 
service.  But  at  the  same 
time,  you  can't  rush  it." 


“From  the  carriers’  point  of  view,  there 
will  be  both  new  and  existing  services  car¬ 
ried  over  the  ATM  network,”  he  says.  End 
users  can  use  their  existing  equipment  and 
services  over  the  ATM  backbone.  Those 
staying  with  existing  services  will  not  even 
know  they  are  on  the  ATM  backbone,  he 
says. 

Gratzer  projects  that  ATM  will  start 
working  its  way  into  the  LAN  environment 
quickly,  especially  with  the  focus  on  multi- 
media  applications.  For  the  wide  area, 
ATM  is  down  the  road,  with  trials  expected 
in  1993  and  1994. 

“As  higher  speed  applications,  such  as 
multimedia,  come  in,  some  will  be  carried 
initially  by  frame  relay  and  SMDS,  and 
some  will  migrate  to  ATM  wide-area  ser¬ 
vices. 

“Applications  and  services  evolve  over 
time,”  Gratzer  cautions.  “There  is  no  sil¬ 
ver  bullet  here.”  Gratzer’s  biggest  concern 
is  that  end  users  will  keep  waiting  for  the 
next  great  technology  instead  of  installing 
wiiat’s  available  today,  such  as  frame  relay 
and  SMDS. 

“These  services  work.  They  are  here 
now.  There  is  equipment  for  them.  And  fu¬ 
ture  platforms  will  support  them,”  he  says. 
“What  more  can  you  ask  for?” 

For  a  man  living  in  a  world  where  the 
pace  is  already  pretty  fast,  Gratzer  says, 
“I’d  like  it  faster.”^ 
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Briere  is  president  of  TeleChoice, 
Inc.,  a  Montclair,  N.J.,  consultancy. 
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DAVE  MAHLER  and  LARRY  GARLICK 


The  way  Remedy 
Corp.  cofounders 
Larry  Garlick  and 
Dave  Mahler  see  it, 
if  they  can  get 
along,  so  can  just 
about  anyone  in  the 
network  industry. 
Garlick,  Reme¬ 
dy’s  chairman  and  chief  exec¬ 
utive  officer,  is  an  engineer  at 
heart  who  gets  a  kick  out  of  the 
bells  and  whistles  on  new 
products  and  is  at-home  on  a 
tennis  court  when  not  work¬ 
ing.  Mahler,  Remedy’s  vice- 
president  of  marketing,  is  also 
an  engineer,  but  he  is  a  true 
marketeer  who  sometimes 
spends  his  free  time  scaling 
rocks  at  Yosemite  National 
Park. 

Not  long  ago,  Garlick  and 
Mahler  were  rivals  backing  the 
competing  network  manage¬ 
ment  platforms  offered  by  Sun 
Microsystems,  Inc.  and  Hew¬ 
lett-Packard  Co.,  respectively. 

Despite  these  differences, 
Garlick  and  Mahler  shared  a 
vision  that  drove  the  forma¬ 
tion  of  Remedy,  which  was 
launched  in  November  1990 
as  one  of  the  first  independent 
developers  of  network  man¬ 
agement  applications  de¬ 
signed  to  run  on  multiple 
management  platforms. 

“We  believe  our  differ¬ 
ences  are  among  our  greatest 
strengths,”  Mahler  says. 
“They  give  us  an  unfair  advan¬ 
tage  as  far  as  our  understand¬ 
ing  of  the  entire  net  manage¬ 
ment  picture  is  concerned.” 


Remedy  to  the  rescue 

Remedy  introduced  its  first  product, 
an  automated  trouble-ticketing  track¬ 
ing  application  dubbed  the  Action  Re¬ 
quest  System,  in  September  1991-  The 
software  is  designed  to  run  on  a  stand¬ 
alone  workstation  or  with  existing  man¬ 
agement  platforms,  such  as  SunCon- 
nect’s  SunNet  Manager  and  HP’s 
OpenMewnet  management  platforms. 

Among  the  key  capabilities  of  the 
product  is  the  automation  of  tasks,  such 
as  the  reporting  of  a  network  problem, 
Mahler  says. 

Remedy’s  second  product,  Health 
Profiler,  made  its  debut  this  past  Octo¬ 
ber.  It  is  an  object-oriented  manage¬ 
ment  application  that  presents  net  ad¬ 
ministrators  with  “visual  dashboards” 
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Managing 
to  succeed 

The  founders  of  Remedy  want 
you  to  look  at  net  management 
in  a  whole  new  way. 


highlighting  the  status  of  net 
elements. 

Remedy  has  created  quite  a 
stir  in  the  industry.  At  both 
product  introductions,  Garlick 
and  Mahler  were  flanked  by 
officials  from  a  host  of  big- 
name  network  firms  —  in¬ 
cluding  Cabletron  Systems, 
Inc.,  Digital  Equipment  Corp. 
and  Novell,  Inc.  —  that  have 
voiced  support  for  Remedy’s 
products  and,  more  impor¬ 
tant,  its  philosophy. 

Remedy  proposes  that  net¬ 
work  equipment  vendors  can 
slash  development  costs  and 
that  management  applica¬ 
tions  will  come  to  market 
faster  if  the  job  of  building 
management  platforms  and 
foundation  management  ap¬ 
plications  is  left  to  specialists 
in  those  areas. 

Much  to  Mahler’s  and  Gar- 
lick’s  delight,  equipment  ven¬ 
dors  have  embraced  the  idea 
that  they  are  better  off  focus¬ 
ing  on  applications  specifical¬ 
ly  designed  to  control  their  de¬ 
vices. 

“The  vendors  had  their 
plates  full,  and  third-party  ap¬ 
plication  developers  repre¬ 
sent  relief,”  Mahler  says.  “It 
shows  you  how  the  industry 
has  matured.” 

The  philosophy  is  on  a  roll, 
adds  Mahler,  who  sometimes 
rolls  into  work  on  skates. 
Among  other  signs,  Remedy 
reported  its  first  profitable 
month  just  five  months  after  it 
started  shipping  products,  net 
management  platform  sales  are  boom¬ 
ing,  and  new  independent  management 
application  firms  keep  popping  up. 

According  to  Mahler,  things  look 
bright,  thanks  in  large  measure  to  the 
growing  momentum  behind  the  Open 
Software  Foundation,  Inc.'s  Distributed 
Management  Environment,  a  common 
net  management  platform  on  top  of 
which  application  vendors  can  build. 

Humble  beginnings 

While  many  have  embraced  Reme¬ 
dy’s  net  management  philosophy,  Gar¬ 
lick  admits  there  wasn’t  such  a  grand 
plan  in  place  when  the  company  was 
formed.  Rather,  the  concept  has 
evolved. 

Garlick  left  his  job  as  vice-president 
of  distributed  systems  at  Sun  in  July 
( continued  on  page  S34 ) 


By  Bob  Brown 
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‘  Continued  from  page  S33 ) 

1  990,  with  the  idea  of  working  on  a  start¬ 
up  in  the  network  or  systems  management 
area.  The  Stanford  University  alumnus 
consulted  for  a  short  time  with  a  venture 
capital  firm  to  see  what  kinds  of  companies 
were  being  formed  and  to  better  under¬ 
stand  what  vendors  and  users  wanted. 

Late  that  summer,  Garlick  was  united 
with  Mahler  at  INTEROP  90  Fall  after 
learning  that  some  of  HP's  management 
experts  were  looking  to  join  a  start-up. 

“It  was  clear  to  us  both  that  applica¬ 
tions  were  the  missing  piece  of  the  man¬ 


agement  puzzle  and  there  was  a  big  oppor¬ 
tunity  for  us  to  compete  or  work 
together,”  he  says.  “We  decided  to  work 
together.” 

The  company  began  in  an  unheated 
one-bedroom  cottage  behind  Garlick’s 
house,  where  one  engineer  actually  had  to 
use  the  heat  from  a  workstation  to  keep  his 
hands  warm. 

But  Remedy  was  well  financed  from  the 
start,  and  the  firm  moved  to  an  office  in 
Sunnyvale,  Calif.,  and  then  to  Mountain 
Mew,  Calif.,  where  the  24-person  company 
is  now  located. 


Despite  the  intrinsic  appeal  of  the  inde¬ 
pendent  management  applications  con¬ 
cept,  Garlick  doesn't  believe  the  market 
will  be  particularly  large  dollarwise. 

Growth  factors 

Mahler  acknowledges  that  there  will  be 
a  great  number  of  management  applica¬ 
tions  launched  in  the  next  couple  of  years. 

“There  will  be  a  lot  more  attention  paid 
to  the  application  side  and  a  lot  less  to  the 
protocol  and  platform  side,  which  will  be 
fairly  standardized,”  he  says.  Likewise, 
Garlick  does  not  think  the  specific  product 


niches  carved  out  by  Remedy  to  date  — 
trouble-ticket  tracking  and  network  health 
profiling  —  have  huge  market  potential. 

“The  big  market  is  not  for  problem  res¬ 
olution,  but  rather  the  automated  tracking 
of  things,”  he  explains.  “Health  profiling 
isn’t  huge,  but  masking  SNMP  Management 
Information  Base  data  is.” 

The  key  to  success  will  be  “to  add  to  the 
productivity  of  people,”  Garlick  adds. 

Network  departments  can’t  afford  to 
have  staffers  staring  at  monitors  all  day. 

“Solving  the  network  management 
problem  really  has  nothing  specifically  to 
do  with  the  network,”  Garlick  says.  “It  has 
more  to  do  with  the  support  process  and 
enhancement  of  teamwork.” 

That  includes  enabling  network  manag¬ 
ers  to  make  better  use  of  top  engineers  by 
making  better  use  of  less  experienced 
staffers. 

The  Remedy  way 

Fostering  teamwork  is  something  Rem¬ 
edy  knows  all  about.  The  company’s  for¬ 
mer  Sun  and  HP  employees,  as  well  as 
those  from  Oracle  Corp.  and  Sybase,  Inc., 
have  learned  to  blend  their  different  per¬ 
spectives  for  the  good  of  Remedy. 

“We  know  as  much  about  the  platforms 
as  the  platform  vendors  themselves,”  Mah¬ 
ler  said.  “Customers  look  at  us  as  having  a 
credible  combination  of  people  and  treat 
us  almost  as  consultants.  We’ve  influenced 
more  than  a  couple  of  [vendors]  to  acceler¬ 
ate  the  pace  at  which  they’ve  moved  away 
from  proprietary  management  systems.” 

The  bottom  line  for  Remedy  is  provid¬ 
ing  software  that  works  with  platforms 
having  the  most  “seats,”  or  users.  “That’s 
an  issue  we  all  agree  on,”  Mahler  adds. 

Remedy  is  not  alone  in  the  third-party 
management  applications  market.  Others, 
such  as  ISICAD,  Inc.,  Metrix  Network  Sys¬ 
tems,  Inc.  and  Networx,  Inc.,  have 
emerged  and  are  beginning  to  develop  a 
following. 

Whereas  Remedy  has  been  most  promi¬ 
nent  to  date  in  integrating  management 
applications  vertically  with  various  man¬ 
agement  platforms,  the  company’s  biggest 
contribution  going  forward  could  be  its 
work  to  integrate  multiple  vendors’  appli¬ 
cations  horizontally. 

Remedy  already  has  teamed  with  ISI¬ 
CAD  and  MetrLx  to  enable  users  of  applica¬ 
tions  from  those  vendors  to  kick  off  Reme¬ 
dy’s  applications,  and  vice  versa. 

“In  the  next  two  years,  there  will  be  a 
much  higher  degree  of  integration  be¬ 
tween  applications,”  Mahler  says. 

“When  people  today  think  about  inte¬ 
grating  applications,  they  think  about  A 
Nightmare  on  Elm  Street,  ’’  Mahler  says. 
“They  figure  they  need  to  do  coding  or  get 
the  vendors  to  do  some  type  of  engineer¬ 
ing  to  integrate  applications.  We  need  for 
it  to  be  much  easier  than  that.” 

Interoperability  of  applications  is  cru¬ 
cial  to  the  continued  success  of  manage¬ 
ment  platforms.  In  fact,  Remedy  is  consid¬ 
ering  teaming  with  other  vendors  to 
develop  some  kind  of  “interoperable  ap¬ 
plications  logo”  that  could  be  stamped 
onto  tools  that  work  together. 

If  so,  Remedy’s  cure  will  once  again 
be  based  on  bringing  different  parties  to¬ 
gether.  ♦ 

Brown  is  a  senior  editor  at  Network 
World. 
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Issue  date 

Card  must  be 
received  by 

□  URGENT 


1.  Action  requested 

1  □  Request  for  sales  call 

2  □  Request  for  proposal 

3  □  Request  for  information 

2.  Purchase  timeframe 

4  □  Within  60  days  6  □  Within  one  year 

5  □  Within  six  months 

3.  Scope  of  purchase  responsibility 

7  □  Enterprise  wide  8  □  Departmental 

4.  Purchase  influence/number  of  sites 

9  □  one  site  11  □  10-20  sites 

10  □  2-9  sites  12  □  21+ sites 


►  Name 


Title 


Company 


Street 


City 


State 


Zip 


Phone 


Fax 


DISPLAY  ADVERTISING: 
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113  114 
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181  182 
199  200 
212  213 


115  116 
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146  147 
164  165 
183  184 
201  202 
214  215 


99  100 
117  118 
135  136 
148  149 
166  167 
185  186 
203  204 
216  217 


11  12 
29  30 
47  48 
65  66 
83  84 
101  102 
119120 
137  138 
150  151 
168  170 
187  188 
205  206 
218  219 
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With  our  NetDraw clip  art 
library;  you'll  have  access  to 
over  170  professionally 
drawn  symbols  for  com¬ 
puting,  WANs,  LANs,  tele¬ 
phony  personal  computing 
and  patching  and  cabling. 
Available  for  DOS®,  Win¬ 
dows®,  and  MAC®.  Call  to 
order  your  copy  today! 


Stay  current  on  critical 
networking  issues  in  a 
convenient  and  high 
quality  forum.  Sign  up  for 
a  one-day  intensive 
Network  World  Technical 
Seminar.  Call  today  for 
seminar  topics  and 
locations  and  to  be  put  on 
our  priority  mailing  list 


With  Network  World's 
Instructional  Video 
Packages  you  can  now 
train  your  staff  cost- 
effectively  and  at  their 
own  pace.  Tapes  created  in 
association  with  Learn  PC. 
Call  today  for  video  pack¬ 
age  pricing  and  topics. 


Get  full  text  retrieval  of 
Network  World  in  an 
on-line  environment  with  a 
subscription  to  NetText " 
OnLine.  Call  today  for  your 
start-up  kit.  Available  for 
DOS®,  Windows®,  and 
MAC®  platforms. 


For  more  information,  call  800-643-4668  or  fill 
out  the  back  of  this  card  and  return  today. 
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DAVID  FARBER 


A  distributed  view  o 

the  world 


PHOTOGRAPHY  EUGENE  MOPSIK 

U.  Penn  visionary  sees  an  intrinsic 
link  between  ultra  high-speed 
networks  and  the  emergence  of 
true  distributed  computing. 


e\v  networking  visionaries  get 
to  work  hands-on  with  their 
ideas  everyday,  but  David 
Farber  has  been  enjoying  that 
luxury  for  almost  30  years. 

A  pioneer  of  distributed 
computing,  Farber  is  a  profes¬ 
sor  of  Computer  and  Informa¬ 
tion  Science  as  well  as  Electri¬ 
cal  Engineering  at  the  University  of 
Pennsylvania  (Penn)  in  Philadelphia. 
He  heads  up  the  university’s  Center  for 
Communications  &  Information  Sci¬ 
ence  &  Policy,  which  operates  an  ultra- 
high-speed  networking  and  distributed 
computer  architecture  laboratory. 

As  if  that  weren’t  enough,  Farber  has 
served  as  secretary  of  the  SHARE  user 
group,  as  well  as  an  executive  board 
member,  a  vice-chairman  of  the  Insti¬ 
tute  of  Electrical  and  Electronics  Engi¬ 
neers,  Inc.,  chairman  of  the  Computer 
Science  Network  Executive  Committee 
and  founding  chairman  of  the  Network 
Program  Advisory  Group  for  the  Na¬ 
tional  Science  Foundation  (NSF), 
among  other  things. 

Farber’s  interest  in  distributed  com¬ 
puting  grew  out  of  research  in  local- 
area  networking  conducted  at  both  the 
University  of  Delaware  and  the  NSF  in 
the  early  1970s.  There,  he  experiment¬ 
ed  with  distributed  applications  run¬ 
ning  over  token  ring-type  LANs  operat¬ 
ing  at  2.4M  bit/sec. 

According  to  Farber,  industry  inter¬ 
est  in  distributed  computing  has  waxed 
and  waned  in  the  years  since  then,  but 
there  is  a  growing  momentum  today. 

“This  is  an  exciting  time  in  distribut¬ 
ed  computing  and  high-speed  network¬ 
ing  because  we  don’t  know  what  the 
next  step  will  be,”  he  says.  “There  are  a 
lot  of  ideas  floating  around." 

Many  of  those  notions  —  such  as  the 
global  computer  or  virtual  factory  — 
are  coming  from  the  work  Farber  is  do¬ 
ing  with  Penn.  One  of  the  most  far- 


reaching  of  those  ideas  is  the  establish¬ 
ment  of  a  nationwide  and,  ultimately, 
worldwide  distributed  gigabit  net.  Many 
changes  will  have  to  take  place  before 
that  vision  can  be  achieved,  Farber  says. 

And  he  speaks  from  experience  with 
high-speed  nets. 

Farber  was  instrumental  in  setting 
up  the  first  high-speed  net,  NFSNET, 
which  is  a  national  research  and  educa¬ 
tional  network  built  on  45M  bit/sec  T-3 
facilities.  However,  it  will  support  giga¬ 
bit  speeds  in  the  future.  “As  you  get  up 
into  the  gigabit  range  in  networking, 


every  notion  you  had  about  communi¬ 
cations  breaks,”  Farber  says. 

For  example,  even  the  most  power¬ 
ful  workstations  cannot  handle  a  giga¬ 
bit  datastream  because  of  memory  and 
operating  system  restrictions.  “Operat¬ 
ing  systems  are  too  bulky,  too  ponder¬ 
ous  to  do  gigabit  networking,”  he  says. 
“Users  will  need  as  little  between  them, 
the  computer’s  memory  and  the  proces¬ 
sor  as  possible.” 

Even  if  users  could  get  that  rush  of 
information  into  the  computer,  they’d 
have  to  worry  about  how  it  would  flow 


through  an  Open  Systems  Interconnec¬ 
tion  or  Transmission  Control  Proto¬ 
col/Internet  Protocol  stack. 

According  to  Farber,  existing  com¬ 
munications  software  was  built  to  run 
on  veiy  noisy  communications  switch¬ 
ing  systems  at  relatively  low  speeds. 
“When  we  jump  to  gigabit  speeds,  it  will 
be  a  revolutionary  shift,”  he  says. 

This  revolutionary  shift  will  also  re¬ 
quire  changes  in  the  way  data  is  trans¬ 
mitted  across  the  country,  Farber 
notes. 

Mechanisms  will  need  to  be  placed  in 
the  public  network  switching  fabric  in 
order  to  help  users  locate  other  users 
and  resources.  Having  located  a  re¬ 
source  once,  the  switch  will  need  to  re¬ 
member  viiere  it  is  for  future  refer¬ 
ence.  That  will  require  telephone 
companies  to  build  directories  into 
switches  in  order  to  keep  track  of  re¬ 
sources. 

Going  into  ORBIT 

Farber  says  the  lab  has  done  some 
simulations  of  gigabit  networking  using 
IBM's  Optical  Ring  using  Buffer  Inser¬ 
tion  Technology,  which  operates  at 
1.2G  bit/sec  and  runs  on  fiber-optic 
rings.  He  adds  that  the  computers  on 
the  rings  share  one  another’s  memory, 
giving  end  users  the  impression  that 
they  are  working  from  a  single  ma¬ 
chine. 

Farber’s  charter  is  to  explore  the 
technologies  needed  to  make  gigabit 
nets  a  reality. 

“Our  charter  is  to  be  an  idea  genera¬ 
tor  for  applications  and  technology,” 
he  says.  “So  when  somebody  wants  to 
build  a  national  gigabit  highway,  they 
can  now  start  by  looking  at  what’s  been 
done  in  the  lab." 

Pushing  the  speedometer  of  network 
technology  isn’t  the  only  reason  to  ex 
periment  with  gigabit  networks.  Rath 
( continued  on  page  S37 ) 
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Build  strong 
networks  eight  ways. 


Today,  no  company  can  afford  networks 
that  fail.  Here’s  Chipcom’s  recipe  for  healthy 
networks  that  keep  running. 

1.  Automatic  self  healing.  With 
Chipcom’s  ON  line™  System  Concentrator, 
networks  can  automatically  reconfigure 
themselves  around  faults.  And  keep  run¬ 
ning,  without  users  even  being  aware 

a  problem  exists. 

2 .  Port-switching  flexibility. 

When  performance  slows ,  or  a  segment 
stops,  you  can  simply  switch  users  from  the 
offending  network  to  a  backup. 

3.  “No  sweat”  hot  swaps.  Virtu¬ 
ally  any  element  of  the  network,  including 
power  supplies,  repeaters,  MAUs,  terminal 
servers ,  bridges  and  routers ,  can  be  replaced 


as  needed  without  disturbing  network  users. 

4.  Built-in  redundant  power 
supplies,  including  dual  power  cords  for 
no-interruption  service. 

5.  Cable/link  redundancy  when 
and  where  you  need  it,  regardless  of  the  media 
you’re  using:  Fiber,  shielded  or  unshielded 
twisted  pair,  co-ax,  or  any  combination. 

6.  Fault-tolerant  bridging,  too. 
Chipcom  offers  fault-tolerant  bridge  modules 
capable  of  accommodating  link  failures. 

7.  Network  Control  System 
software.  Software  that  lets  you  perform 
an  autopsy  after  the  network  dies  isn’t  much 
help.  Our  NCS  software  is  designed  to  help 
your  network  self-heal,  so  the  network  stays 
up  until — and  while — you  repair  the  fault. 


8.  Not  even  the  CFO  can  fault  it. 

Because  with  Chipcom,  you  leverage  your 
network  investment.  You  slash  the  cost  of 
network  downtime  and  maintenance.  And 
you  build  a  network  that  neither  technology 
nor  your  company’s  growth  will  obsolete. 

And  those  are  pretty  strong  arguments. 

No  matter  how  you  slice  it. 

LEARN  HOW 
TO  BUILD  A 
STRONGER 
NETWORK. 

Avoid  the  major  causes 
of  network  failure. 

For  your  free  copy,  call: 

1-800-228-9930. 

See  us  at  Networld,  Booth  #4717 
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( continued  from  page  S35 ) 
er,  it’s  the  fact  that  availability  of  those 
networks  will  drive  truly  distributed  com¬ 
puting,  according  to  Farber. 

“We’re  trying  to  build  a  global  comput¬ 
er  that  replaces  all  of  the  communications 
[systems]  we  know  today  with  basically  a 
single  large  distributed  system,”  Farber 
says. 

But  even  if  such  a  global  computer  were 
possible  through  high-speed  nets,  the  mar¬ 
ket  for  such  distributed  technology  is  not 
all  that  clear  yet.  Farber  says  he  is  trying  to 
understand  what  the  applications  for  giga¬ 
bit  networks  might  be.  “I’d  like  to  find  a 
commercial  application  that  the  industry 
could  use,”  he  says.  “They  could  pay  the 
development  bill,  and  we  could  work  on 
the  model.” 

One  such  real-world  application  Farber 
envisions  is  the  establishment  of  virtual 
factories.  A  virtual  factory  would  bring  to¬ 
gether  the  talents  and  resources  of  dis¬ 
persed  employees  or  business  partners  on 
a  project-by-project  basis. 

Take,  for  example,  an  aircraft  manufac¬ 
turer.  Far-flung  divisions  or  subcontrac¬ 
tors  building  such  diverse  components  as 
wings  or  control  systems  could  establish  a 
simulated  wind  tunnel  that  lets  them  see 
how  their  systems  are  working  together. 

Farber  says  vendors  could  further  the 
cause  of  distributed  computing  by  building 
better  networking  products. 

“Vendors  tend  to  produce  products  for 
what  they  [think]  the  outside  world  wants, 
and  sometimes  it’s  a  product  nobody 
wants,”  Farber  adds. 

Farber  notes  that  a  better  approach  is  to 
follow  the  advice  of  a  Hewlett-Packard  Co. 
executive  who  once  told  him  that  HP’s 
most  successful  products  were  those  that 
the  company  needed  and  used  itself. 

“Vendors  should  be  using  their  own 
technology,”  Farber  says.  “If  a  vendor  is 
building  LAN  products  for  the  office  world, 
they  better  be  using  the  product  in  their 
own  offices.  If  the  vendor  isn’t  using  its 
own  product,  that  should  tell  the  user 
something. 

“I  think  you'll  find  a  strong  correlation 
between  those  who  do  use  their  own  prod¬ 
ucts  and  those  who  have  been  successful,” 
he  adds. 

Vendors  could  also  help  themselves  by 
forming  partnerships  with  universities,  ac¬ 
cording  to  Farber.  The  colleges  can  pro¬ 
duce  ideas  that  the  vendors  can  build  into 
products. 

“Industry  isn’t  really  good  at  generat¬ 
ing  ideas  anymore,”  he  notes.  “The  right 
thing  to  do  is  treat  universities  as  idea  gen¬ 
erators.  Industry  and  universities  could 
work  well  together  in  that  role.” 

But  that  relationship  sometimes  can  be 
strained. 

“Vendors  in  the  computer  and  network¬ 
ing  industry  have  had  the  sad  idea  that, 
somehow,  universities  should  produce 
products,”  Farber  says.  “What  they  should 
expect  out  of  universities  are  ideas,  which 
is  what  they’d  expect  out  of  their  research 
divisions.” 

For  example,  IBM  is  heavily  involved  in 
research  with  colleges,  but  it  expects  to  get 
products  out  of  the  work,  Farber  notes. 

“In  the  old  days,  IBM  wouldn't  ask  a  re¬ 
search  lab  for  products;  in  fact,  they  used 
to  yell  at  them  for  trying  to  make  products. 
They  wanted  ideas,  directions  and  proto¬ 
types,”  Farber  says.  “They  should  get  back 


to  that  level.” 

Even  if  the  high-speed  network  technol¬ 
ogies  envisioned  in  labs  similar  to  Farber's 
reach  the  product  stage,  they’ll  still  have  to 
overcome  mundane  user  concerns  such  as 
cost.  But  Farber  does  not  think  cost  will  be 
an  issue  for  long  when  users  find  out  what 
can  be  done  with  distributed  computing. 

“If  there  are  problems  in  corporations 
that  won’t  go  away  and  users  are  killing 
themselves  to  get  the  work  done,  cost  will 
not  be  an  issue,”  he  says.  “The  question 
will  be,  can  [high-speed  distributed  com¬ 
puting]  be  done?  The  money  is  there  if  the 


help  can  be  found.” 

The  help  will  come,  at  least  in  part, 
from  systems  integrators,  according  to 
Farber. 

“What  we  have  nowr  is  a  lot  of  small 
companies,  each  of  which  do  parts  of  tech¬ 
nology  nicely,  but  we  need  a  system  that 
can  integrate  all  these  pieces,”  he  says. 
“In  the  next  10  years,  the  industry  will  see 
a  reemergence  of  systems  integrators  to 
bring  all  these  pieces  together  and  make 
them  work.” 

But  then  again,  nothing  is  certain  in  the 
distributed  computing  world  of  the  future. 


Prediction  is  a  dangerous  business:  Onl\  u 
decade  or  so  ago,  some  people  said  there 
was  no  market  for  personal  computers  iri 
the  workplace. 

“Many  vendors  want  firm  marketing 
forecasts  before  they’ll  enter  a  market," 
Farber  says.  “But  sometimes  you’ll  find 
people  who  are  w  illing  to  take  some  gam¬ 
ble  and  they  win. 

“I  think  the  future  will  be  an  excellent 
time  to  take  some  gambles,”  he  adds.  ♦ 

Cooney  is  a  senior  editor  at  Network 
World. 


Focus  On  Token  Ring 


RISC-based  network 
management  agent 
supports  SNMP,  in- 
band  and  out-of- 
band  communica¬ 
tions,  and  RMON- 
compatible  network 
analyzer  functions. 


—  2  Slot  Chassis 


Backplane  support 
for  Token  Ring, 
Ethernet,  and  FDDI 
is  standard  for  all 
chassis  models. 


Distributed  Recovery 
Intelligence  within 
each  lobe  module 
isolates  faulty  nodes 
automatically,  even 
if  the  agent  module 
is  absent  or  down. 


Lobe  modules 
support  shielded  and 
unshielded  twisted 
pair  cabling  to  at 
least  100  meters  for 
virtually  all  cable 
types. 


—  5  Slot  Chassis 

Ring  in  and  ring  out 

_ connections  can  be 

via  STP,  UTP,  or 
optical  fiber. 


Redundant  fans  and 
optional  redundant 
power  supplies 
ensure  maximum 
uptime. 


Introducing  the  Focus  Series  Intelligent  Wiring  Hub 


The  Most  Advanced  Solution  for 
Your  Strategic  Token  Ring  Networks 

An  unbeatable  combination  of  perfor¬ 
mance.  management,  and  versatility. 

Unmatched  Token  Ring  Performance 

Third  generation  design  embodies  all 
important  token  ring  improvements. 
Active  retiming  and  intelligent  jitter 
cancellation  on  each  lobe  module  allow 
you  to  mix  and  match  the  media  and 
technology  that’s  right  for  your  network 
without  complicated  configuration  rules. 
Mix  UTP.  STP.  and  fiber  in  any  combi¬ 
nation  with  up  to  260  stations  per  ring. 
An  advanced  active  UTP  module 
supports  16  Mbps  cabling  distances  up 
to  100  meters  over  low  quality  UTP  and 
up  to  200  meters  over  high  quality  UTP. 


Network  Management  and  Analysis 

Embedded  support  for  the  SNMP 
RMON  MIB  means  that  you  can  have  a 
remotely  accessible  network  analyzer 
built  right  into  every  network.  And 
better  still,  you  can  access  this  function¬ 
ality  from  a  variety  of  industry-standard 
SNMP  network  management  platforms 
(including  our  own).  An  optional 
NetView  interface  simplifies  LAN 
management  integration. 

Automatic  Network  Recovery 

Some  types  of  problems  are  so  urgent 
that  you  can't  afford  to  wait  for  a 
manager  to  solve  them.  That's  why 
every  module  has  the  intelligence  to 
detect  and  automatically  remove 
problems  like  beaconing  adapters. 
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Token  Ring,  lOBaseT,  and  FDDI 

Every  Focus  Series  chassis  supports  all' 
three  of  the  most  popular  LAN  protocols  '. 
as  a  standard  feature,  providing  you  , 
with  a  cost-effective  platform  for  all  of 
your  present  and  future  LAN  needs.  For  . 
complete  information,  call  us  at  /  '. 
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ART  BECKMAN 


ower  to  the 


This  network 
coach  is  pushing 
for  a  new  generation 
of  apps  and  wider 
access  for  the  PG&E  team 


k  rt  Beckman  is  already  getting 
A  into  his  office  when  other 
^A  people’s  automatic  coffee 
/  M  makers  are  just  starting  to 

/  M  perk. 

kmm The  usually  busy  San 
/  'm  Francisco  roads  are  clear 
/  A  and  the  foghorns  sound 
A  in  the  distance  as  Beck¬ 
man  makes  his  way  into  Pacific  Gas  & 
Electric  Co.  (PG&E).  He  reaches  his 
desk  at  5 :30  a.m. ,  the  best  time  of  day  to 
get  some  serious  thinking  done  and 
prepare  for  the  hectic  hours  ahead. 
He’ll  bounce  from  meeting  to  meeting 
starting  at  7  a.m.,  work  through  lunch 
and  head  for  home  about  7  p.m. 

A  busy  day,  indeed.  But  that’s  what  it 
takes  when  you  head  up  a  team  of  more 
than  1 20  people  that  have  already  ac¬ 
complished  what  most  other  companies 
are  just  starting  to  think  about. 

Beckman  and  his  colleagues  have 
implemented  a  local-area  internetwork 
that  has  become  a  key  asset  for  PG&E 
and  are  developing  network-based  ap¬ 
plications  that  will  open  up  the  world 
for  end  users  of  every  ilk  at  the  giant 
utility  company. 

With  that  challenge  in  mind,  Beck¬ 
man  helped  form  the  Network  Applica¬ 
tion  Consortium  (NAC),  a  user  group 
intent  on  establishing  a  set  of  standards 
that  will  enable  users  or  third-party  de¬ 


velopers  to  easily  write  applications 
that  run  in  any  given  network  environ¬ 
ment. 

That’s  a  challenge  that  has  been 
building  up  over  the  years.  Since  he  got 
one  of  the  first  personal  computers  in 
PG&E  13  years  ago,  Beckman  has  seen 
PCs  claim  prime  real  estate  on  over 
20,000  desks.  Virtually  all  of  them  are 
now  linked  through  an  intricate  net¬ 
work  web  that  includes  more  than  450 
servers  running  Banyan  Systems,  Inc.’s 
VINES  network  operating  system. 

Beckman  and  his  team  have  put  in 
place  the  underpinnings  of  an  architec¬ 
ture  that  will  support  a  wide  array  of 
powerful  networked  applications. 
Those  applications  will  let  any  employ¬ 
ee  —  or  customer  and  supplier  —  with 
a  PC  and  proper  security  clearance  easi¬ 
ly  access  information  anywhere  in  the 
vast  caverns  of  PG&E’s  data  warehouse, 
even  off  a  mainframe. 

“We  don’t  have  a  thing  that  says 
mainframes  are  going  to  totally  disap¬ 
pear,”  Beckman  says.  “We  believe  they 
are  another  piece  of  the  overall  com¬ 
puting  environment.” 

Mainframes  will  still  be  used  to  run 
applications  requiring  large  amounts  of 
processing  power  and  data  storage, 
such  as  billing.  “But  they  should  be  an¬ 
other  peer  on  the  network  and  a  big 
data  warehouse,”  Beckman  says. 


The  vision 

Someday,  Beckman  says,  a  lineman 
climbing  a  pole  to  repair  a  faulty  power 
cable  will  be  able  to  whip  out  a  wireless 
data  terminal  and,  using  new  applica¬ 
tions,  access  a  historical  repair  file  on  a 
server  at  headquarters.  As  it  shifts 
through  this  historical  data  and  takes 
input  from  the  lineman,  the  terminal 
could  even  suggest  repair  strategies. 

“We’re  trying  to  put  together  an  en¬ 
vironment  that  enables  a  user  to  have 
seamless  access  to  data  and  informa¬ 
tion  throughout  the  company,”  says 
Beckman,  who  graduated  from  the  Uni¬ 
versity  of  California  at  Berkeley  in 
1977  with  a  computer  science  degree. 

Beckman  came  to  PG&E  after  a  two- 
year  stint  as  a  teacher  at  San  Francisco 
High  School,  a  position  he  took  right 
out  of  college. 

He  continued  educating  when  he  ar¬ 
rived  at  PG&E.  He  took  on  the  task  of 
helping  PG&E  employees  learn  how  to 
use  PCs,  as  well  as  taught  night  classes 
at  San  Francisco  State  University  for  six 


years. 

“People  with  PCs  really  needed  to 
get  more  direct  end-user  support,” 
Beckman  says.  “So  I  started  a  group 
that  was  one  of  the  first  to  be  decentral¬ 
ized  from  the  [data  processing]  group. 
We  actually  lived  out  in  the  client  com¬ 
munity  and  helped  them  with  end  user 
computing.” 

That  group,  Computer  Client  Ser¬ 
vices,  had  seven  people.  It  has  now 
grown  to  more  than  1 20  individuals  re¬ 
sponsible  for  supporting  end-user  com¬ 
puting  throughout  the  company. 

“It’s  a  huge  team  effort,”  Beckman 
says.  “I  couldn’t  do  any  of  this  without 
the  people  that  work  with  me.” 

The  rewards 

That  team  effort  pays  off  and  it’s 
gratifying  for  Beckman  to  see  the  re¬ 
sults. 

“I  believe  connecting  people  and  en¬ 
abling  them  to  communicate  is  a  power¬ 
ful  tool,”  he  says.  “I  had  one  of  the  first 
PCs  brought  into  PG&E,  and  it’s  amaz¬ 
ing  to  go  around  this  company  now  and 
see  how  people  are  using  that  technol¬ 
ogy" 

For  instance,  Beckman  proudly 
( continued  on  page  S52) 
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PHILUPE  KAHN 


An  object  orientation 

The  outspoken  disciple  of  object  technology  wants 
a  sea  of  change  in  application  development. 


Phillipe  Kahn  talks  a  lot 
about  object-based  comput¬ 
ing  —  maybe  too  much,  ac¬ 
cording  to  detractors  who 
say  he  overhypes  the  tech¬ 
nology. 

A  mathematician  by  train¬ 
ing  and  an  experienced 
yachtsman  and  musician, 
Kahn  launched  Borland  Inter¬ 
national,  Inc.  in  1983  to  de¬ 
velop  and  market  applica¬ 
tion  software  and  program¬ 
ming  languages.  With  $500 
million  in  revenue  and  2,100 
employees,  Borland  now 
boasts  a  full  suite  of  software 
products,  including  the  Para¬ 
dox,  dBASE  and  InterBase 
databases,  the  Quattro  Pro 
spreadsheet,  the  Sidekick 
personal  organizer  and  Ob- 
jectVision,  Borland  C+  +  and 
Turbo  Pascal  programming 
tools. 

Kahn  says  object  technol¬ 
ogies  will  have  the  same  im¬ 
pact  on  software  as  the  inte¬ 
grated  circuit  had  on  hard¬ 
ware  20  years  ago.  Objects 
help  programmers  reuse 
code  and  assemble  pro¬ 
grams  modularly,  making  it 
easier  to  build  applications. 

In  1988,  Borland  commit¬ 
ted  to  redeveloping  its  entire 
product  line  using  object-ori¬ 
ented  methods.  Last  year, 
Borland  released  its  first  ob¬ 
ject-based  products:  Turbo 
C++,  Turbo  Pascal  and  Ob- 
jectVision.  This  year,  Borland 
launched  an  object  version  of 
Quattro  Pro  for  Windows  and 
is  expected  to  release  an  ob¬ 
ject  version  of  Paradox  for 
Windows  next  year. 

In  an  interview  with  Net¬ 
work  World  Senior  Editor 
Wayne  Eckerson,  Kahn  dis¬ 
cussed,  among  other  things, 
the  role  of  objects  on  client/ 
server  and  distributed  com¬ 
puting,  butting  heads  with 
Microsoft  on  standards,  the 
problem  with  Lotus’  Notes 
and  why  your  kids  should  be 
programming  now. 


What  is  the  biggest  challenge 
facing  your  customers  right  now? 

Keeping  up  with  technology.  We  are 
riding  the  third  wave  of  technology  on 
the  desktop,  from  character-based 
computing  to  graphical  user  interfaces 
and  now  to  object-based  computing. 
What  users  want  is  help  mastering  the 
new  paradigm  so  they  can  get  better  re¬ 
turns  on  investment  and  increased  pro¬ 
ductivity. 

In  the  character-based  world,  a 
spreadsheet  application  might  consist 
of  50,000  lines  of  code.  In  the  GUI 
world,  it  would  consist  of  250,000  lines 
of  code. 

Today’s  object-based  applications, 
such  as  Borland’s  Quattro  Pro,  consist 
of  1  million  lines  of  code.  Quattro  Pro 
took  us  three  years  to  develop. 

By  the  turn  of  the  century,  applica¬ 
tions  will  consist  of  about  10  million 
lines  of  code.  That’s  a  challenge. 

So  what  is  Borland  doing  to 
help? 

We  have  taken  leadership  in  object 
computing  and  client/server  comput¬ 
ing,  and  our  goal  is  to  share  that  knowl¬ 
edge  and  technology  know-how  with 
them  and,  as  a  consequence,  have  them 
and  us  prosper. 

Obviously,  we  can’t  keep  building 
software  in  the  traditional  manner. 
That’s  where  object  component  archi¬ 
tectures  come  in.  Each  time  we  develop 
an  application,  we  don’t  want  to  start 
from  scratch.  The  idea  is  to  solve  the 
problem  of  reusable  code.  Different  ap¬ 
plications  can  share  many  of  the  same 
components,  such  as  reports,  forms 
and  data  access.  This  makes  it  possible 
to  minimize  the  number  of  lines  of  code 
we  write. 

I  remember  Bill  Gates  said  if  objects 
are  so  great,  why  hasn’t  Borland 
shipped  earlier.  That’s  not  the  point. 
The  point  is  reusability.  The  first  ver¬ 
sion  is  going  to  take  more  time  if  you 
use  object-oriented  development  meth¬ 
ods.  It  will  take  25%  more  time  for  the 
first  version.  Then  the  rate  at  which  you 
will  be  able  to  develop  product  revi¬ 
sions  will  be  significantly  faster  than 
other  companies.  We  think  you’ll  see  a 
new  version  of  our  products  every'  nine 
months  or  so.  That’s  where  the  benefits 
are. 

I  predict  that  within  the  next  five 
years,  most  people  will  have  an  object 


component  architecture  at  the  heart  of 
their  product  strategy. 

Some  industry  observers  say 
object  computing  has  been  over¬ 
hyped.  Do  you  agree? 

A  lot  of  people  hype  object  comput¬ 
ing.  I  completely  agree.  There  are  com¬ 
panies  that  have  done  nothing  with  ob¬ 
jects  [but  call]  their  products  object- 
based.  It’s  a  little  irritating.  But  when 
you  look  at  a  product  like  Quattro  Pro 
for  Windows  there  is  plenty  of  concrete 
evidence  that  object  computing  pro¬ 


vides  significant  benefits. 

What  impact  will  objects  have 
on  network  computing? 

Objects  have  several  implications.  If 
you  look  at  distributed  computing,  the 
problem  is  that  the  level  of  complexity 
of  the  applications  is  increasing,  espe¬ 
cially  in  the  networking  environment. 
Through  reusable,  modular  code,  ob¬ 
jects  will  make  it  easier  to  develop 
client/server  architectures.  Objects 
and  client/server  go  hand  in  hand. 

/ continued  on  page  S52 ) 
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U.UCIE  FJELDSTAD 


multimedia 

world 


TT  “JT  hen  you  get  IBM 
si  Vice-President  Lu¬ 

cie  Fjeldstad  talk- 
11  1  ing,  it’s  hard  to  figure 

out  whether  she’s  a  vi¬ 
sionary,  an  economic 
patriot,  the  consum¬ 
mate  saleswoman  —  or 
all  three. 

Fjeldstad,  who  heads  up  an  IBM  mul¬ 
timedia  venture,  is  pushing  hot  new 
packet-switching  technologies  that  she 
says  could  help  unite  many  of  today’s 
disparate  networks  into  a  “single  giga¬ 
bit  national  mutimedia  network.”  If  her 
dream  is  realized,  it  will  pave  the  way 
for  what  Fjeldstad 
terms  “the  coming 
interactive  age  in 
which  anyone  will  be 
able  to  get  any  infor¬ 
mation  they  need  at 
any  time  front  any 
place.” 

In  this  coming 
golden  age,  video- 
conferencing  will 
largely  replace  travel 
in  corporate  budgets. 

Colleagues  will  col¬ 
laborate  on  projects  while  separated  by 
thousands  of  miles.  People  will  face  off 
against  one  another  on  real-time 
networked  video  games  or  order  up 
movies  on  demand.  They  will  shop  from 
their  homes  and  read  customized  "mag¬ 
azines"  assembled  by  personal  sort  al¬ 
gorithms  operating  in  a  universe  of  dig¬ 


ital  information. 

Students  and  business  people  alike 
will  increase  their  skills  by  “attending” 
distant  classrooms  via  multimedia 
links.  But  most  importantly,  the  U.S. 
will  gain  a  key  competitive  edge 
through  increased  productivity. 

Fjeldstad  has  been  preaching  this 
gospel  since  January  of  this  year,  when 
she  was  named  an  IBM  vice-president 
and  the  general  manager  of  multmedia 
application  solutions.  She  was  appoint¬ 
ed  the  president  of  IBM's  Multimedia 
and  Education  Division  in  1990.  Fjeld¬ 
stad  worked  her  way  up  from  her  start 
at  the  firm  in  1968  as  an  associate  sys¬ 
tems  analyst. 

But  this  veteran 
Big  Blue  heavy¬ 
weight  knows  that 
business  and  resi¬ 
dential  users  alike 
have  grown  cynical 
upon  hearing  such 
glowing  scenarios 
painted  time  and 
again  over  the  last 
decade.  She  says  that 
certain  key  elements 
have  fallen  into  place 
during  the  past  few  years  that  could 
bring  such  high-bandwidth  multimedia 
applications  to  the  business  world 
sometime  in  the  next  two  years  and  to 
the  home  in  the  next  three  to  five  years. 

One  key  element  is  the  increasing 
percentage  of  homes  that  are  hooked 
into  the  broadband  cable  network, 


which  has  the  potential  to  provide  the 
bandwidth  needed  to  carry  multimedia 
applications  into  the  home.  If  broad¬ 
band  cable  becomes  the  standard  link 
for  the  “last  mile”  into  the  home,  Fjeld¬ 
stad  says,  the  world  will  not  have  to  wait 
for  phone  companies  to  install  fiber  to 
the  home,  a  mammoth  undertaking  that 
would  cost  billions. 

“Five  years  ago  when  people 
thought  about  how  to  realize  this 
dream,  they  thought  they  would  have  to 
rewire  America,”  Fjeldstad  says.  “The 
new  and  big  news  is  that  you  don’t  have 
to  change  a  wire  to  make  this  happen. 
All  you  have  to  do  is  add  hardware  and 
software  to  what  is  out  there  to  bring  it 
up  to  gigabit  capabilities.  This  means 
the  cost  of  getting  into  this  has  de¬ 
creased  substantially.” 

Another  key  to  her  vision  is  the  evo¬ 
lution  of  today’s  multiple  and  diverse 
networks  into  a  single,  composite  digi¬ 
tal  network.  It  will  likely  use  packet- 
switched  technology  to  provide  high- 
bandwidth,  interactive  services.  Fjeld¬ 
stad  cites  Asynchronous  Transfer  Mode 
as  a  likely  unifying  transport. 

This  vision  encompasses  just  about 
all  of  today’s  networks,  from  the  long- 
haul  and  local  carriers  to  broadband  ca¬ 
ble  networks  and  business  local-area 
networks  —  linked,  of  course,  with  fast 
new  IBM  switches  and  routers. 

Fjeldstad  admits  the  road  to  ubiqui¬ 
tous  multimedia  could  be  far  from 
smooth.  For  example,  while  many  busi¬ 
nesses  are  now  willing  to  ante  up  the  in- 


This  IBM  VP 
dreams  of  a 
future  with 
easy  access 
to  all  sorts  of 
information. 


vestments  needed  to  get  multimedia  ap¬ 
plications  off  the  ground,  she  says  the 
“killer  application”  that  could  propel 
these  emerging  technolgies  into  the 
mainstream  probably  does  not  yet  ex¬ 
ist.  However,  she  is  confident  it  will  ar¬ 
rive. 

"I’m  not  kidding  when  I  say  it  will 
probably  be  developed  by  a  1 2 -year-old 
kid,  someone  who  has  grown  up  with  a 
wide  range  of  technologies  and  really 
understands  them  in  their  bones,”  she 
says.  “What  we  are  doing  is  laying  the 
foundation  for  the  new  medium,  know¬ 
ing  that  once  the  medium  is  in  place,  it 
will  be  used. 

“What  happened  when  television 
was  first  introduced?  They  used  it  to  put 


Fjeldstad  cites 
Asynchronous 
Transfer  Mode  as  a 
likely  unifying 
transport. 
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on  vaudeville-  and  radio-style  pro¬ 
grams.  That’s  the  way  most  people  are 
thinking  about  multimedia  right  now.” 

Even  though  the  killer  application 
that  could  provide  the  push  needed  to 
bring  multimedia  to  the  fore  might  not 
yet  exist,  Fjeldstad  has  seen  intense  in¬ 
terest  by  many  firms  that  were  skeptical 
until  quite  recently.  “Just  two  years  ago 
we  had  a  hard  time  even  talking  to  the 
business  world  about  these  kinds  of  ap¬ 
plications,”  she  says. 

As  an  example,  Fjeldstad  cites  a  Chi¬ 
cago-based  advertising  firm  that  has  its 
creative  department  in  Los  Angeles. 
Working  on  multimedia  projects  involv¬ 
ing  both  offices  is  cumbersome  and  ex¬ 
pensive  because  of  the  need  for  travel 
or  the  time  delays  of  shipping  packages. 

“They  are  interested  in  the  ability  to 
create  and  edit  advertisements  collabo- 
ratively  using  networked  multimedia. 
They  expect  this  to  save  them  so  much 
money,  they  are  ready  to  go  into  test 
mode  right  now  and  want  to  know  why 
we  are  not  yet  there,”  Fjeldstad  says. 

So,  according  to  Fjeldstad,  the  busi¬ 
ness  case  for  nationally  networked 
multimedia  already  exists.  And  she 
claims  many  studies  show  that  produc¬ 
tivity  rates  will  be  dramatically  in¬ 
creased  by  such  applications. 

For  these  plans  to  materialize  in  a 
cost-effective  fashion,  several  things 
must  occur  —  not  all  of  which  will  be 
simple.  The  single  biggest  threat  to  her 
grand  scheme  will  be  the  difficulties  in¬ 
herent  in  combining  the  country’s  vari¬ 
ous  networks  into  a  single  logical  net. 
That  net,  she  says,  must  look  roughly 
like  this:  cable’s  broadband  coaxial  to 
the  home  or  fiber  to  the  office,  a  local 
backbone  of  fiber  provided  by  the  local 
carriers  and  fiber-based  interexchange 
carriers  tying  it  all  together.  It  will  be 
completely  digital  and  will  have  jetti¬ 
soned  circuit  switching  in  favor  of  pack¬ 
et  switching. 

This  kind  of  solution  makes  the  most 
economic  sense,  Fjeldstad  says,  be¬ 
cause  it  takes  advantage  of  each  exist¬ 
ing  sector’s  current  strengths. 

For  example,  one  barrier  to  multi- 
media  in  the  home  has  been  the  high 
cost  to  the  carriers  of  installing  fiber  ca¬ 
ble  to  every  home. 

But  this  investment  has  been  made 
unnecessary  by  the  widespread  installa¬ 
tion  of  broadband  cable  into  the  home 
by  cable  companies  over  the  last  few 
years. 

Her  hope  is  that  the  various  carriers 
and  cable  companies  will  be  able  to 
avoid  these  kinds  of  turf  wars  because 
they  could  confuse  consumers,  result  in 
multiple  nets  rather  than  a  single  logi¬ 
cal  net  and,  in  the  end,  postpone  the 
competitive  advantages  to  be  enjoyed 
by  the  country  that  gets  its  networking 
house  in  order  first. 

“My  message  is  that  this  is  the  lowest 
cost  solution  because  each  existing  sec¬ 
tor  specializes  in  its  current  strengths,” 
Fjeldstad  says.  “The  technical  part  is 
the  easiest. 

“The  good  news  is  that  all  the  tele¬ 
communications  companies  are  think¬ 


ing  about  moving  to  digital  —  the  long¬ 
distance  carriers,  the  cellular  guys,  the 
satellite  guys,  the  [regional  Bell  hold¬ 
ing  companies]  and  the  cable  compa¬ 
nies.  And  they  are  all  to  the  point  where 
they  believe  that  circuit-switched  tech¬ 
nology  might  be  fine  for  voice  but  you 
need  to  get  to  packet- 
switched  technology 
to  be  efficient  mov¬ 
ing  full-motion  video 
around.  We  may  find 
that  as  they  all  move 
to  the  new  world, 
they  will  start  speak¬ 
ing  the  same  lan¬ 
guage  and  getting  to 
the  same  types  of 
technology.” 

But  Fjeldstad  sees 
another  hurdle  that 
lies  ahead:  regulation. 

“The  real  question  that  remains,  the 
one  that  will  make  this  world  happen  or 
explode,  is  the  deregulation  of  the 
phone  companies,”  she  says.  “This  is 
needed  so  that  everybody  will  get  to 
play  in  the  same  game  under  the  same 
rules. 

“If  the  phone  companies  and  the  ca¬ 
ble  companies  are  both  deregulated, 
then  they  will  both  be  able  to  get  into 
the  new  world  of  interactive  services 
equally  and  they  will  be  able  to  realize 
the  advantages  of  partnering.  Some 
people  think  I’m  Pollyanna,  but  I  do 
think  this  is  possible.” 

Right  now,  portions  of  Fjeldstad’s  vi¬ 


sion  are  being  put  to  the  test  on  a  small 
scale. 

Just  over  a  year  ago,  IBM  announced 
plans  to  put  its  new  switching  and  rout¬ 
ing  technology  to  a  commercial  test  in 
Toronto.  IBM,  partnering  with  Rogers 
Cable  T.V.,  Ltd.,  began  installing  a  new 
generation  of  switch¬ 
es,  dubbed  PARIS,  on 
top  of  Rogers  Cable 
T.V.’s  existing  fiber¬ 
optic  lines.  PARIS  is  a 
fast  packet  switch 
based  on  a  rack¬ 
mounted  RISC  Sys¬ 
tem/6000  Model 
930  with  a  6G  bit/sec 
bus  and  special 
adapter  cards.  The 
result  is  a  6G  bit/sec 
backbone  supporting 
1.2G  bit/sec  fiber  rings  based  on  a  new 
IBM  protocol,  Optical  Ring  using  Buffer 
Insertion  Technology. 

So  far,  two  of  20  banks  slated  to  be 
connected  have  been  linked  to  one  an¬ 
other  using  PARIS  and  fiber.  Thus,  the 
commercial  viability  of  this  small-scale 
test  has  yet  to  be  measured. 

But  Fjeldstad  notes  that  the  test  does 
not  represent  a  true  trial  of  her  vision 
because  it  is  limited  to  a  small  geo¬ 
graphical  area.  This  rules  out  the  kinds 
of  cost  savings  that  will  accrue  by  elimi¬ 
nating  travel  over  large  distances. 

Although  IBM’s  technology  is  only 
now  being  implemented  in  small  tests, 
such  as  the  one  in  Toronto,  Fjeldstad  is 
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confident  that  within  just  a  few  years, 
the  single  gigabit-speed  logical  net  ca¬ 
pable  of  handling  multimedia  applica¬ 
tions  is  likely  to  be  in  great  demand  by 
businesses. 

While  shrugging  off  the  label  “mis¬ 
sionary,”  Fjeldstad  nonetheless  paints 
a  picture  of  a  forked  road,  where  one 
path  is  marked  by  cooperation  and 
leads  to  new  applications,  increased 
productivity  and  U.S.  economic  might. 
The  other  is  marked  by  squabbling  and 
potentially  leads  to  the  loss  of  key  U.S. 
strengths  to  more  savvy  nations. 

“Even  though  there  is  a  lot  that  is  un¬ 
sure  here,  I  can  see  enough  to  know  that 
this  is  a  very  good  business  for  me  to  be 
in,”  Fjeldstad  says.  “I’m  not  going  to 
wait  for  the  killer  app  to  show  up  before 
I  get  started.  What  we’re  talking  about  is 
the  coming  national  digital  gigabit  mul¬ 
timedia  network  that  you  really  have  to 
think  of  as  the  intercontinental  railroad 
of  the  national  telephone  system  of  the 
future.” 

If  the  multiple  interests  fail  to  get  to¬ 
gether  and  take  the  required  steps,  she 
says,  “it  could  give  a  lot  of  other  coun¬ 
tries  the  chance  they  need  to  move  right 
up  our  tailpipes.  I  just  hope  I  don’t  wake 
up  one  of  these  years  to  find  that  Japan 
has  beat  us  to  the  punch  again  by  spend¬ 
ing  $250  billion  to  rewire  their  country 
[while]  we  couldn’t  get  everyone  here 
to  work  together.”  ♦ 

Nitzsche  is  an  associate  features 
editor  at  Network  World. 


"I  can  see  enough 
to  know  that  this 
is  a  very  good 
business  for  me 
to  be  in." 
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ROYCE  HOLLAND 


arring  with  the 
monopolists 


Competition-minded  MFS  president  says  the  RBHCs  don't 
pass  the  'scratch-and-sniff'  test  of  good  public  policy. 


petition,”  Holland  says.  “The  fact  that 
the  dominoes  had  already  fallen  on  the 
long-distance  monopoly  helped  make  it 
inevitable  that  they  would  fall  on  the  lo¬ 
cal  exchange  monopoly.” 


That  may  have  been  true,  but  Hol¬ 
land  admits  that  few  people  outside  his 
own  company  believed  it. 

“Back  in  the  1987-88  time  frame, 
there  were  not  very  many  people  who 
shared  the  view  that  the  local  exchange 
would  be  in  a  natural  progression  to¬ 
ward  competition,”  he  adds. 

Since  it  was  formed  in  1987,  MFS 
Communications  has  proven  doubters 


wrong  by  battling  with  regulators  and 
carriers  to  open  the  local  loop  to  great¬ 
er  competition.  MFS  Communications 
began  as  a  provider  of  interstate  access 
services. 

It  wired  buildings  into  its  fi¬ 
ber  network  and  carried  user 
traffic  to  a  long-distance  carri¬ 
er’s  central  office.  In  this  role, 
MFS  was  not  considered  a  lo¬ 
cal  carrier  and  could  operate 
without  going  through  an 
elaborate  regulatory  process. 

Today,  MFS  Communica¬ 
tions  has  fiber  nets  in  1 2  met¬ 
ropolitan  areas,  including  Chi¬ 
cago,  Houston,  Los  Angeles 
and  New  York,  with  two  more 
under  construction  with  com¬ 
pletion  to  have  occurred  at  the 
end  of  1992.  Each  serves  900 
buildings  in  each  of  those  cit¬ 
ies,  which  includes  more  than 
500,000  square  feet  of  Class  A 
office  space,  with  fiber  — 
more  than  any  single  regional 
Bell  operating  company 
(RBOC). 

But  despite  that  progress, 
Holland  says  MFS  Communi¬ 
cations  and  other  companies 
like  his  were  able  to  compete 
for  only  one-half  of  1%  of  na¬ 
tional  access  revenue.  The 
company  wanted  to  negotiate 
deals  with  the  Bell  companies 
that  would  enable  it  to  pick  up 
private-line  traffic  from  build¬ 
ings  not  wired  into  its  fiber 
network. 

The  RBOCs  listened  polite¬ 
ly  but  didn’t  budge.  “We  had 
almost  no  negotiating  lever¬ 
age  with  the  RBOCs,”  Holland  says. 
“By  and  large,  they  just  slow-rolled 
us.” 

If  MFS  Communications  was  to  ex¬ 
pand,  it  needed  help  from  the  regula¬ 
tors.  The  company  began  with  state  reg¬ 
ulators  but  didn’t  get  far.  “Many  state 
commissions  were  openly  hostile  to 
competition,”  Holland  says.  MFS  Com- 
( continued  on  page  S45 ) 
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n  paper,  there  was  no  rea¬ 
son  why  local  exchange 
sendee  had  to  be  a  monop¬ 
oly. 

In  the  early  1900s, 
many  communi¬ 
ties  in  the  U.S.  had 
competing  local 
carriers.  So  why 
had  local  exchange  competi¬ 
tion  become  all  but  extinct  by 
the  time  World  War  II  ended? 

To  Royce  Holland,  presi¬ 
dent  of  MFS  Communications 
Systems,  Inc.,  it  was  clear  that 
competition  hadn’t  died  a  nat¬ 
ural  death.  Rather,  it  had  been 
driven  into  hibernation  by  po¬ 
litical  forces  shaping  the  coun¬ 
try  in  the  early  1900s. 

Holland  has  set  about  try¬ 
ing  to  prod  competition  back 
into  life,  and  during  the  past 
five  years,  he’s  fought  his  way 
across  a  landscape  of  contro¬ 
versy,  legal  maneuvering  and 
stonewalling  to  open  up  a  cor¬ 
ner  of  the  Bell  company  mo¬ 
nopoly  to  competition. 

Many  have  compared  MFS 
Communications’  battle  to  the 
efforts  waged  by  MCI  Commu¬ 
nications  Corp.  a  decade  ago 
to  open  up  the  long-distance 
industry  to  competition. 

“There’s  nothing  natural 
about  a  monopoly  in  the  local 
exchange,”  Holland  says.  “In 
fact,  if  it  were  a  natural  mo¬ 
nopoly,  Western  Union 
[Corp.]  would  be  operating 
the  telephone  system  today 
because  they  really  started  out 
providing  local  telephone  service  at  the 
end  of  the  19th  century.” 

In  Holland’s  view,  the  local  ex¬ 
change  was  molded  into  a  monopoly 
primarily  by  two  people  —  Theodore 
Vail,  chairman  of  AT&T,  and  J.P.  Mor¬ 
gan,  a  huge  investor  in  AT&T. 

“The  Bell  system  in  the  early  20th 
century  was  able  to  force  many  of  the 
independents  to  sell  out,  and  [it]  very 


rapidly  assembled  a  monopoly,”  Hol¬ 
land  says. 

Holland,  an  electrical  engineer  by 
training,  figured  that  if  the  process 
worked  in  one  direction,  it  should  to 


work  in  the  other. 

So  in  1987,  Holland  recommended 
to  his  firm,  Peter  Kiewit  Sons’,  Inc.,  an 
Omaha,  Neb. -based  multibillion-dollar 
construction  and  mining  company,  that 
it  should  spin  off  a  communications 
subsidiary. 

“All  of  us  had  the  feeling  it  was  more 
a  matter  of  when,  rather  than  if,  the  lo¬ 
cal  exchange  would  be  opened  to  com¬ 
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AUDREY  MACLEAN 


Fashioning  a 


The  cofounder  of  NET  and 
Adaptive  wants  you  to  catch  thr 
wave  of  ATM  and  SONET. 


high-speed  network 


Here’s  a  test.  Name  all  the 
chief  executives  of  com¬ 
panies  in  the  network 
industry'  who  are  women. 
If  that  wasn’t  hard 
enough,  now’  name  all 
the  chief  executives  of 
network  companies  who 
are  women  and  former 
fashion  models. 

If  you  said  Audrey  MacLean  of  Adap¬ 


tive  Corp.,  consider  yourself  an  expert 
in  high-technology  trivia.  MacLean  co¬ 
founded  T-l  market  leader  Network 
Equipment  Technologies,  Inc.  (NET) 
and  now  heads  Adaptive,  a  maker  of 
Asynchronous  Transfer  Mode  (ATM) 
and  Synchronous  Optical  Network 
(SONEf)  broadband  switches. 

MacLean  has  become  a  leading  pro¬ 
ponent  of  high-speed  networking, 
which  is  a  far  cry  from  the  world  of 


high-fashion  model¬ 
ing  she  once  knew. 
While  a  student  at 
Long  Island  Universi¬ 
ty,  she  took  off  a  year 
and  a  half  to  model  in 
Paris. 

MacLean  landed 
in  France  “mostly,  as 
they  would  say  in 
French,  ‘pour  m'a- 
muser,’ to  amuse  my¬ 
self,"  she  says.  “But  I 
lived  and  worked 
there  as  a  model.  It 
w'as  intentionally 
transitional;  it  was 
for  fun.” 

MacLean  didn’t 
have  a  lot  of  time  for 
fun  growing  up.  The 
eldest  daughter  of  10 
children  born  to  a 
U.S.  Merchant  Ma¬ 
rine  officer  and  a 
New  York  City  Metro¬ 
politan  Opera  singer, 
MacLean  recalls  a 
childhood  filled  with 
studying  and  babysit¬ 
ting  in  the  upstate 
New'  York  town  of 
Warwick. 

“As  the  oldest 
daughter,  I  pretty 
much  worked  around 
the  clock  from  my 
earliest  recollec¬ 
tions,"  she  says. 

Nonetheless,  Mac- 
Lean  did  manage  to 
squeeze  in  enough 
time  to  play  basket¬ 
ball,  piano  and 
french  horn,  and  to 
participate  in  her 
high  school’s  debate 
team,  math  team  and  marching  band. 

She  may  have  even  had  fun  doing 
school  work.  Math  wras  MacLean’s  fa¬ 
vorite  subject  and  not  just  because  of 
the  sense  of  accomplishment  in  solving 
equations.  "Wlien  I  was  growing  up, 
math  was  the  great  equalizer,”  she  says. 
“If  you  could  beat  the  boys  at  math, 
they’d  respect  you.  Now'  there’s  two: 
math  and  Nintendo.” 

After  high  school,  MacLean  turned 


to  Long  Island  University  to  continue 
her  studies  and  then  to  Paris  to  turn 
heads.  Upon  her  return  to  the  states, 
MacLean  went  to  California  to  complete 
her  course  work  and  obtain  a  bachelor’s 
degree  in  mathematics  at  the  University 
of  Redlands. 

After  graduation,  MacLean  went  to 
work  for  Tymshare,  Inc.,  a  Cupertino, 
Calif.-based  provider  of  time-sharing 
services  to  engineers  and  businesses. 
She  began  as  an  application  engineer, 
tailoring  computational  access  and 
functions  to  customer  needs. 

MacLean’s  experience  working  with 
Tymshare  clients  taught  her  a  lot  about 
running  a  business.  “Money  not  being 
that  plentiful,  an  MBA  was  out  of  the 
question,”  she  says.  “This  w'as  a  good 
compromise.” 

The  Tymshare  experience  also 
helped  shape  MacLean’s  networking  ca¬ 
reer. 

In  addition  to  providing  compute  cy¬ 
cles  to  businesses,  Tymshare  was  en¬ 
gaged  in  another  project,  called  Tym¬ 
net. 

Tymnet  was  originally  established  to 
serve  Tymshare’s  business  of  parceling 
out  compute  power  and  providing  ac¬ 
cess  to  centralized  hosts.  But  as  busi¬ 
nesses  grew,  their  computational  needs 
grew  and  their  applications  became  too 
strategic  to  farm  out  to  a  time-sharing 
service  provider. 

So  Tymshare  set  up  Tymnet  as  a  sep¬ 
arate  business  and,  as  MacLean  puts  it, 
“pioneered"  the  private  X. 2 5  switching 
market  with  sales  to  users  such  as  TRW, 
Inc.  and  Bank  of  America. 

MacLean  then  “left”  Tymshare  to 
work  for  Tymnet. 

“I  became  more  interested  in  the 
communicating  portion  of  the  problem 
as  opposed  to  the  computing  portion,” 
MacLean  says.  “I  wanted  to  realize  the 
potential  of  some  of  the  underlying 
technology  they  were  working  on.” 

At  one  point  during  her  nine-year 
tenure  at  Tymshare/Tvmnet,  MacLean 
and  some  of  her  associates  conducted 
an  experiment  with  Satellite  Business 
Services  to  send  a  megabit  of  data  from 
San  Francisco  to  a  customer  site  in  New' 
York  using  a  digital  satellite  link.  The 
experiment  took  place  during  the  time 
of  AT&T’s  divestiture  and  the  deregula- 
( continued  on  page  S44 ) 
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non  of  the  telecommunications  industry. 

MacLean,  who  was  responsible  for  Tym¬ 
net's  western  regional  sales  and  sendee 
operations  at  the  time,  was  overseeing  the 
customer’s  involvement  in  the  data  trans¬ 
mission  experiment.  She  was  also  watch¬ 
ing  the  break  up  of  AT&T  very  closely. 

“I  was  tuned  into  the  implications  from 
a  tariffing  standpoint  of  the  breakup,” 
MacLean  says.  “It  became  pretty  clear  that 
many  of  the  carriers  were  going  to  com¬ 
pete  directly  with  AT&T  in  terms  of  offer¬ 
ing  bulk  bandwidth  to  corporate  users.” 

With  that  market  shift  in  mind,  MacLean 
left  Tymnet  in  1 982  and  developed  a  busi¬ 
ness  plan  for  NET.  NET  received  funding  in 
May  of  1983  to  manufacture,  sell  and  ser¬ 
vice  T-l  multiplexing  equipment. 

But  it  wasn't  long  after  NET’S  start-up 
that  the  information  industry  began  to 
change  again.  Personal  computers  w-ere 
popping  up  on  desktops  at  an  alarming 
rate,  distributing  compute  power  across 
enterprises.  Those  desktops  were  being 
connected  to  local-area  networks.  Fiber 

"If  you're  going  to  truly 
support  client/server 
computing,  it's  necessary 
that  the  network  evolve/' 
MacLean  says. 

was  being  laid  in  the  ground.  And  semicon¬ 
ductor  and  memory  prices  were  dropping, 
making  transmission  and  switching  equip¬ 
ment  —  as  well  as  bandwidth  —  less  ex¬ 
pensive  and  more  attainable. 

Users  were  beginning  to  explore  distrib¬ 
uted  applications  that  could  take  advan¬ 
tage  of  the  MIPS  available  on  desktops  as 
well  as  new^  multimedia  applications  that 
could  leverage  the  pow'er  of  their  enter¬ 
prise  networks.  What’s  more,  the  future 
held  the  potential  of  a  convergence  of  lo¬ 
cal-  and  wide-area  networking  technol¬ 
ogies  through  such  things  as  ATM. 

The  age  of  broadband  networking  was 
dawning,  and  the  X.25,  time-division  mul¬ 
tiplexing  and  LANs  already  in  use  had  to 
evolve. 

So  in  1 989,  MacLean  cofounded  and  be¬ 
came  chief  executive  officer  of  Adaptive, 
an  NET  subsidiary'  chartered  to  meet  the 
broadband  networking  needs  of  large  cor¬ 
porations,  as  well  as  local  and  interex¬ 
change  carriers. 

“If  you’re  going  to  truly  support  client/ 
server  computing,  it’s  necessary'  that  the 
network  evolve,”  MacLean  says.  “The  net¬ 
work  has  been  the  major  bottleneck,  and 
it’s  role  should  be  to  be  an  application  de¬ 
livery  infrastructure.  The  more  distributed 
those  applications  are,  the  more  burden 
there  is  on  the  network  to  be  able  to  sup¬ 
port  that.” 

To  relieve  that  burden,  users  will  gradu¬ 
ally  —  over  the  next  three  to  five  years, 
MacLean  says  —  migrate  their  LANs  and 
WANs  to  ATM  switching  and  SONET  trans¬ 
mission  infrastructures.  So  will  carriers.  In 
many  cases,  the  migratory  patterns  of  the 
customer  premise  and  central  office  have 
already  begun,  MacLean  says. 


ATM  will  emerge  first  in  the  local  area, 
MacLean  says,  because  LANs  have  greater 
bandwidth  requirements  and  are  more  dif¬ 
ficult  to  manage  when  interconnected  by 
bridges  and  routers.  Present-day  packet- 
oriented  LANs  will  at  first  coexist  with  ATM 
cell-switched  LANs,  sharing  the  same  phys¬ 
ical  infrastructure. 

Over  time,  though,  when  the  majority 
of  user  applications  need  higher  through¬ 
put  switching  and  higher  bandwidth  lines, 
ATM  LAN  switches  will  replace  shared-me¬ 
dia  hubs,  she  says. 

While  that’s  happening  on  the  local 


area,  carriers  will  slowly  evolve  their 
wide-area  transmission  fabric  to  SONET, 
according  to  MacLean.  Users  of  T-l  multi¬ 
plexing  equipment  will  upgrade  that  gear 
with  T-3  SONET  interfaces,  and  carriers 
will  migrate  their  digital  access  and  cross- 
connect  systems  to  SONET-compliant 
gear. 

Once  carriers  make  the  transition  to 
ATM  switches,  some  of  the  more  recent 
packet-switching  services,  such  as  frame 
relay,  will  also  be  superseded  by  ATM,  Mac- 
Lean  believes. 

Are  ATM  and  SONET,  then,  the  be-all 


and  end-all  of  enterprise  networking?  Or 
will  the  industry  reinvent  itself  once  again 
later  this  decade? 

“It  will  be  a  very'  long  time  before  we 
see  something  that  supersedes  ATM,” 
MacLean  says.  “Sometime  in  the  next  mil¬ 
lennium  there  will  be  new  requirements 
that  push  the  envelope  of  network  ar¬ 
chitectures.  But  there’s  nothing  from  an 
R&D  standpoint  right  now  that  is  a  con¬ 
tender.”  ♦ 

Duffy  is  a  senior  editor  at  Network 
World. 


Whether  you  need  an  Ethernet  hub 
with  just  the  basics,  or  one  with 
the  works,  SynOptics  delivers. 
»■  Thanks  to  our  new,  com¬ 
plete  line  of  Ethernet 
hubs,  you  can  order 
just  the  right  hub 
for  your  net¬ 
work,  at  just 
the  right 
price . 
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Sparring  with 
monopolists 

continued from  page  S42 
munications  was  able  to  make  some  head¬ 
way  with  regulators  in  a  few  key  areas  but 
only  after  several  years  of  negotiations. 

In  1990,  MFS  Communications  decided 
to  attack  the  problem  at  the  federal  level. 
The  company  filed  a  petition  in  December 
asking  that  it  be  allowed  to  collocate 
equipment  in  Bell  central  offices  so  it 
could  pick  up  traffic  from  any  building 
served  by  that  central  office. 


In  September,  the  Federal  Communica¬ 
tions  Commission  granted  MFS  Communi¬ 
cations’  request,  saying  competitors  could 
collocate  equipment  in  the  Bell  central  of¬ 
ficers  to  pick  up  private-line  traffic  bound 
for  the  long-distance  carriers. 

The  FCC  has  proposed  a  similar  ar¬ 
rangement  for  switched  access  sendees, 
but  it  will  probably  be  a  year  before  that  is 
allowed. 

Holland  believes  the  FCC's  endorse¬ 
ment  of  competition  in  the  local  loop  will 
spur  state  regulators  to  follow  suit.  “I 
think  we  will  see  things  accelerate  in  the 


regulatory  process  over  the  next  few  years 
because  the  market  is  really  going  to  be 
driving  that,”  Holland  says. 

Already,  the  state  of  New  York  has  or¬ 
dered  New  York  Telephone  Co.  to  allow 
collocation  of  private-line  and  switched 
access  for  local  services.  It  has  also  or¬ 
dered  the  local  company  to  unbundle  Cen¬ 
trex,  private  branch  exchange  trunks,  and 
business-line  links  and  ports.  “This  starts 
to  pave  the  way  for  a  lot  more  competition 
in  basic  local  dial  tone  for  businesses,” 
Holland  says. 

As  for  the  future,  Holland  says  MFS 


hubs  are  also 
any  size  you  wont. 


Because  now  SynOptics  offers  the  flexibility  to  expand  your  network  with  everything 
from  small,  unmanaged  hubs  to  highly-integrated,  multi-segment  hubs.  >■  If  all  you 
need  is  basic  connectivity,  our  LattisLink”  hub  connects  up  to  sixteen  users  for  about 
$60  a  port.  For  those 
who  need  more  than  that, 
our  LattisFIub”  is  an  afford¬ 
able,  scalable  solution  that 
lets  you  buy  just  what  you 
need  now,  then  easily  add 


Our  LattisLink”  hub  for  up  to  16  users,  our  scalable  LattisHub"  for  up  to  80  users,  and 
LattisSwitch”  System  3000,  our  five-segment  Ethernet  hub  with  internetworking  capabilities. 


management  capabilities  and  capacity  for  up  to  80  users.  >  And  our  intelligent  hub, 
the  LattisSwitch'”  System  3000,  now  manages  up  to  five  Ethernet  segments  with  high- 
performance,  integrated  switching.  An  extension  of  the  LattisNet®  System  3000,  it  also 
provides  a  platform  for  integrated  internetworking — bringing  together  bridges,  routers 
and  switches  on  Ethernet,  Token  Ring  and  FDD1  networks.  »-  Our  line  of  network 
management  software  will  grow  with  you,  too.  We  have  everything  from  Lattis  EZ-View“ 
software,  for  IP  and  Novell  IPX  networks,  to  more  advanced  software  for  UNIX  and  DOS 
platforms.  »-  For  more  information  and  a  free  video  “The  Complete  Solution  For 
Ethernet  Networks,”  call  1-800-PRO-NTWK,  ext.  44  or  return  the  attached  card. 
(Our  GSA  number  is  GS00K92AGS5494.)  »-  SynOptics.  We  have  the  right  size 
Ethernet  hub,  no  matter  how  you  slice  it.  SynOptics 
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Communications  wants  to  continue  to  ex¬ 
pand  its  operations.  “We  want  to  be  able  e 
compete  for  a  full  range  of  services  — 
from  local  exchange  service  to  originating 
and  terminating  switched  access  to  en¬ 
hanced  Centrex,”  Holland  says. 

In  addition,  the  carrier  intends  to  con¬ 
tinue  rolling  out  new  data  services  such  as 
its  local-area  interconnection  service  and 
Asynchronous  Transfer  Mode  switching 
sendee. 

And  Holland  predicts  major  changes  for 
the  local  carriers.  “Companies  like  the 
Bells  are  still  largely  focused  inward,  or 
backward,  pining  for  the  days  of  the  natu¬ 
ral  monopoly  instead  of  moving  forward  in 
an  emerging,  competitive  environment,” 
he  adds. 

But  that  may  change  shortly. 

“Within  the  next  two  to  three  years, 
you’re  going  to  see  RBOCs  crossing  out  of 
their  own  service  territories  to  get  into  the 
competitive  access  businesses  in  other  ser¬ 
vice  territories,”  Holland  explains.  “And  I 
think  you’re  going  to  see  one  or  more  of 
the  RBOCs  voluntarily  surrendering  the 
monopoly  over  some  period  of  time  in  ex¬ 
change  for  more  regulatory  flexibility  and 
maybe  an  end  to  the  MFJ  line-of-business 
restrictions.” 

Holland’s  success  in  tackling  the  Goli¬ 
ath  local  telephone  industry  was  due  in 
large  part  to  his  status  as  an  outsider  to  the 
industry.  Unlike  people  working  in  the  in¬ 
dustry  immediately  after  divestiture,  Hol¬ 
land  did  not  grow  up  in  the  Bell  system  or 
any  other  phone  system  for  that  matter. 
His  background  was  in  alternate  energy, 
an  area  that  was  predicted  to  boom  but 
largely  sputtered  after  political  backing 
and  funding  disappeared  in  the  1970s. 
There  were  a  number  of  small  firms  trying 
to  develop  new  energy  production  systems 
that  were  seen  as  competitors  to  the  old, 
established  electric  utilities. 

“There  were  a  lot  of  lessons  learned  in 
[alternate  energy]  as  well  as  in  competi¬ 
tion  in  long-distance  that  were  applicable 
to  the  local  exchange,”  Holland  says. 

Coming  from  outside  the  industry,  Hol¬ 
land  also  had  no  idea  how  difficult  it  would 
be  to  convince  others  that  the  local  loop 
should  be  opened  up  to  competition.  His 
first  challenge  was  to  get  customers  to  use 
an  upstart  carrier.  “Back  in  1987  and 
1988,  the  competitive  access  industry  was 
very  unknown,”  he  says.  “You  were  fight¬ 
ing  the  old  adage,  ‘No  one  ever  got  fired  for 
using  Ma  Bell.’  ” 

Initially,  MFS  Communications  was 
generally  consigned  only  small  pieces  of 
business  as  an  emergency  backup  service. 

But  the  company  began  to  turn  the  cor¬ 
ner  in  1990,  signing  up  large  accounts 
such  as  Bear,  Sterns  &  Company,  Inc.,  the 
Social  Security  system's  call  answering 
center  and  Maryland  Casualty  Co. 

“Now  we  expect  to  go  in  and  get  the  li¬ 
on’s  share  of  the  business,”  Holland  says. 

What  else  would  you  expect  from  some¬ 
one  who  feels  he’s  on  the  side  of  righteous¬ 
ness?  “I  firmly  believe  competition  in  the 
local  exchange  is  good  public  policy,”  he 
says.  “We  really  have  to  advocate  posi¬ 
tions  that  are  good  public  policy.  A  lot  of 
things  the  RBOCs  are  advocating  do  not 
pass  the  scratch-and-sniff  test  for  good 
public  policy.”  ♦ 

Tajf  is  Washington,  D.C.  bureau 
chief  at  Network  World. 
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COMPANIES  THAT  HAVE  ATTENDED 


•  ADP 

*  Ameritech 

f  Arthur  Anderson 
i  AT&T  Bell  Labs 
i  Blue  Cross  California 

■  Consumer  Power  Co. 

■  Delta  Airlines 

i  Dreyfus  Corporation 

*  Dun  &  Bradstreet 
.  EDS 

•  IBM 


■  Martin  Marietta 
i  McDonnell  Douglas 
i  NEC  America 
a  New  York  Life 
Insurance 

a  Nynex  Corporation 
a  Pratt  &  Whitney 
a  RJR  Nabisco 
a  Toshiba  America 
a  University  Hosptial 
a  US  DA 


eeping  up  with  changes  and  advances  in 
network  technology  and  how  they  affect 
your  organization  is  a  difficult  job. 
That’s  why  we  have  launched  Network 
World  Technical  Seminars  —  to  help 
keep  you  current  on  critical  networking 
issues  in  a  convenient  and  high  quality 
forum.  These  one-day,  intensive  semi¬ 
nars  will  give  you  new  knowledge, 
ideas  and  tools  to  help  make  you  and 
your  networks  more  effective. 

LAN  SECURITY 

Local  area  networks  (LANs)  and  the 
information  they  manage  are  a  key  asset 
and  a  competitive  advantage  in  every 
company  today.  And  securing  these  net¬ 
works  has  become  increasingly  more 
difficult  as  more  and  more  end  users 
have  access  to  corporatewide  and 
departmental  data.  Are  your  networks 
open  to  threats  from  hackers,  viruses, 
thieves  or  the  forces  of  nature? 

Attending  this  Seminar  will  help  you . . . 

i  Understand  the  scope  of  the  LAN 
security  problem 

I  Assess  your  network’s  areas  of  great¬ 
est  liability 

i  Identify  gaps  in  your  network  security 
I  Determine  steps  to  overcome  security 
gaps 

i  Prevent  PC  security  problems 
f  Understand  network  operating  system 
security 

i  Develop  a  security  policy  for  your 
individual  network  environment 
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Network  World  Technical  Seminars 
make  it  easy  for  you  to  attend  and 
learn. 


i  One  day  intensive  course  minimizes 
time  out  of  the  office 
i  Multiple  seminar  dates  and  locations 
minimize  travel  costs 
i  Highest  quality  expert  speakers  —  LAN 
Security  is  presented  by  Dr.  David 
Stang  of  the  International  Computer 
Security  Association  (ICSA) 
i  Luncheon  and  breaks  provide  you 
with  excellent  opportunities  to  net¬ 
work  with  your  peers 
I  Interactive  format  and  comprehensive 
seminar  handbook  give  you  informa¬ 
tion  and  ideas  you  can  implement 
right  away 

«  $350  registration  fee  includes  semi¬ 
nar,  300  page  guide  book,  luncheon 
and  refreshments. 

( Multiple  attendee  discounts  available). 


REMAINING  SITES 

DATES  AND  L0GATI0NS 

1/28/93  ••  Washington,  D.C.--- 
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Open 

Sesame 

Foxboro’s  network  guru 
gambled  and  won  with  open 
systems.  Now  he  wants  more 
from  network  management. 


or  the  past  five  years,  John 
Puckett  has  architected  and 
led  his  team  to  build  an 
open  systems-based  multi- 
vendor  network  at  The  Fox- 
boro  Co.,  and  for  five  years, 
he's  found  himself  trying  to 
second-guess  the  future. 
The  first  major  decision 
Foxboro,  a  manufacturer  of  process 
control  systems  in  Foxboro,  Mass., 
faced  was  whether  to  adopt  the  Manu¬ 
facturing  Automation  Protocol,  Open 
Systems  Interconnection  protocols  or 
the  Transmission  Control  Protocol/In¬ 
ternet  Protocol  as  the  foundation  for  its 
new  network.  At  the  time,  none  had  a 
clear  advantage  in  user  nets. 

Puckett,  who  is  manager  of  engi¬ 
neering  and  network  services  at  the 
company,  took  a  deep  breath  and  chose 
TCP/IP,  with  the  added  intention  of 
moving  to  OSI  as  it  became  available. 

“People  ask  me  how  on  earth  did  I 
have  that  vision  five  years  ago,”  Puck¬ 
ett  says.  “No  one  knew  at  that  time,  and 
we  had  to  bet  the  store  on  it.  I  can  tell 
you,  there  were  many  sleepless 
nights.” 

The  key  to  that  decision  was  being 
able  to  gather  good  information  from  a 
variety  of  sources,  such  as  user  groups 
and  conferences,  he  says.  Some  savvy 
reasoning  also  played  a  part. 

“TCP/IP  was  already  out  there  in 
the  government  networks;  it  was  on  the 
Internet.  And  it  was  very  clear  that  the 
government  had  a  commitment  to  go  to 
OSI,  with  [Government  OSI  Protocol],” 
Puckett  says.  “We  could  see  that  the  full 
solutions  were  available  for  TCP/IP, 
and  I  figured  if  I  could  get  to  where  the 


government  was  with  TCP/IP,  they 
would  provide  the  stepping  stones  to 
OSI  —  at  their  cost.” 

Now  that  the  network  is  in  place  and 
a  success,  Puckett,  who  came  to  Fox¬ 
boro  byway  of  several  engineering  jobs 
in  the  U.K.  and  Australia,  is  once  again 
trying  to  gauge  the  future.  With  a  net¬ 
work  that  enables  anyone  in  the  corpo¬ 
ration’s  1 1  locations  worldwide  to  ac¬ 
cess  any  server  and  print  device  at  any 
time  during  the  day  or  night,  he  and  his 
team  now  finds  they  are  focusing  more 
on  applications  such  as  network  man¬ 
agement,  network  operating  systems 
and  software  licensing  issues. 

“Network  management  today  is 
crude  and  primitive,”  Puckett  says. 
“It’s  purely  an  information  gathering 
system  at  this  point  in  time,  and  in  my 
opinion,  management  is  not  manage¬ 
ment  unless  you  have  control.” 

Puckett,  who  holds  a  patent  in  Aus¬ 
tralia  for  a  switch  that  can  remotely 
monitor  control  valve  positions  in  haz¬ 
ardous  areas,  says  that  coming  from  a 
process  control  systems  background 
has  given  him  insight  into  how  the  next 
generation  of  network  management 
systems  should  operate.  Puckett  says 
tomorrow’s  network  management  sys¬ 
tems  should  also  be  able  to  allocate 
bandwidth  in  real  time,  giving  prece¬ 
dence  to  mission-critical  applications 
while  throttling  down  less  important 
users. 

“I  think  it’s  feasible  that  we  will  have 
SNMP  agents  in  every  Ethernet  board  of 
every  device  on  your  network,”  he  says. 
That  would  give  users  the  ability  to 
ramp  the  I/O  through  Ethernet  boards, 
scaling  back  bandwidth  to  users  run¬ 


ning  less  critical  applications  and  redi¬ 
recting  it  to  those  who  need  maximum 
throughput. 

The  network  management  system 
would  decide  which  applications  get 
bandwidth  precedence  by  consulting  a 
hierarchical  database,  which  might 
have  mission-critical  just-in-time  man¬ 
ufacturing  applications  weighted  more 
highly  than  less  important  word  pro¬ 
cessing  applications. 

“The  net  management  system  would 
sense  the  loading  of  the  network  and 
figure  that,  based  on  the  current  rate, 
the  mission-critical  applications  are  go¬ 
ing  to  experience  a  problem  soon,” 
Puckett  says.  “Then  it  would  take  auto¬ 
matic  proactive  action  and  throttle  the 
output  of  the  non-mission-critical  ap¬ 
plications  to  make  bandwidth  available 
to  the  mission-critical  ones.” 

If  each  non-mission-critical  userwas 
throttled  back  3%  to  4%,  it  would  be 
enough  to  clear  the  way  for  the  mission- 
critical  applications  without  disrupting 
other  users  too  much,  he  says. 

An  automated  capability  like  this  is 
extremely  important  in  a  global  net¬ 
work  such  as  Foxboro’s  because  it 
would  make  operator  intervention  un¬ 
necessary  in  this  area,  Puckett  says. 

Another  application  Puckett  sees  for 
the  near  future  is  a  corporatewide  soft¬ 
ware  licensing  broker.  “I  think  there 
has  to  be  a  much  simpler  way  of  manag¬ 
ing  software  licenses,”  he  says.  “Even¬ 
tually,  software  companies  will  have  to 
develop  a  common  way  of  concurrent 
licensing  that  is  fair  and  equitable  for 
users  and  suppliers,  and  1  think  that 
technology  will  be  license  brokers.” 

He  said  he  envisions  this  license  bro- 
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ker  as  software  residing  on  a  server  that 
can  broker  licenses  for  any  application, 
“irrespective  of  whether  it’s  DOS,  Win¬ 
dows,  NT,  Solaris,  Unix  or  MPE  —  it  will 
work  across  multivendor  platforms.” 

When  users  need  to  update  or  load 
new  network  software,  they  will  just 
need  to  load  it  on  the  license  broker. 
The  broker  will  then  interrogate  each 
device  on  the  net  and  authorize  use  for 
the  previously  set  number  of  users. 

Another  supporting  factor  for  the 
creation  of  this  license  broker  also  has 
to  do  with  managing  a  global  enter¬ 
prise,  Puckett  says. 

“When  folks  are  sleeping  in  one  part 
of  the  world,  software  licenses  could  be 
transferred  to  employees  working  in 
another  geographical  area,”  he  says. 

Long  term,  Puckett  says  Foxboro  is 
looking  at  the  network  operating  sys¬ 
tems  of  the  future. 

“DOS-based  NOSes  have  served 
their  useful  life,”  he  says.  “There  needs 
to  be  something  else,  and  I  believe  it 
will  be  a  combination  of  [Sun  Microsys¬ 
tems,  Inc.’s]  Solaris  and  [Microsoft 
Corp.’s  Windows]  NT." 

He  said  the  requirements  will  be  the 
ability  to  offer  power  users  multipro¬ 
cessing  and  a  choice  of  hardware  plat¬ 
forms  for  distributed  computing. 

“The  winners  will  be  those  compa¬ 
nies  that  can  provide  the  maximum 
number  of  applications  to  satisfy  users’ 
needs,”  he  says.  “Not  who  necessarily 
has  the  best  technology.  And  that’s 
where  I  see  Microsoft  and  Solaris  find¬ 
ing  their  own  niche.”  ♦ 

Cummings  is  a  senior  writer  at 
Network  World. 
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concerns  were  that  there  is  a  substantial 
amount  of  work  to  do  on  that  technology 
before  it  is  product-ready.  It’s  a  tiny  com¬ 
pany,  and  we  are  asking  it  to  undertake 
major  development  work.  Would  they  be 
around  to  finish  the  job?  Were  we  putting 
the  whole  program  at  risk?  We  felt  good 
about  taking  an  underdog,  an  unknown 
company  that  really  had  a  better  idea,  and 
being  able  to  choose  it. 

At  some  point  does  the  need  for  an 
OSF  vanish? 

Torey:  Yes,  it  could  but  I  see  no  likeli¬ 
hood  in  the  short  term.  As  we  move  up, 
holes  in  our  platform  open  up  because 
people's  use  of  it  expands  their  need  for 
functionality  from  it.  By  the  end  of  the  de¬ 
cade,  we’ve  got  a  whole  new  set  of  require¬ 
ments.  There  is  going  to  be  this  constant 
need  for  the  evolution  of  this  platform. 

Gossels:  As  long  as  the  end-user  com¬ 
munity  wants  to  have  a  say  in  steering  their 
future  and  their  use  of  technology,  an  or¬ 
ganization  like  OSF  has  to  be  around  to 
solve  those  multivendor  problems.  ♦ 

Fighting  for  justice 
on  the  new  frontier 

continued from  pageS22 
ed.  And  a  fair-minded  reading  does  not 
make  the  FBI  look  good  because  there  is 
nobody  speaking  up  in  favor  of  them  ex¬ 
cept  them. 

Where's  their  support?  Probably  the 
most  supportive  thing  anybody  has  said  is 
what  I’ve  just  said:  Where's  the  real  issue 
here?  We  want  to  work  on  the  real  issues, 
we  want  a  dialogue. 

Should  we  be  concerned  about  the 
NSA’s  role  in  encryption? 

There  is  a  need  to  rationalize  national 
security  policy  in  light  of  the  end  of  the 
Cold  War,  especially  because  there  are 
now  non-defense-related  interests  in  en¬ 
cryption,  the  privacy  interests  we’ve  spo¬ 
ken  about. 

So  there  needs  to  be  ongoing  dialogue 
involving  all  the  parties,  including  the 
NSA,  on  liberalizing  restrictions  on  export 
of  encryption  software. 

The  NSA  only  enters  into  this  with  re¬ 
spect  to  export  controls  —  you  can  do 
whatever  you  want  domestically.  But  given 
that  we  live  in  a  global  economy,  business¬ 
es  make  the  point  —  and  I  think  it’s  a  rea¬ 
sonable  point  —  that  they  don’t  want  to 
have  two  different  product  lines.  They 
want  to  do  one  product  line  with  a  uniform 
set  of  capabilities. 

There  was  a  partial  liberalization  so 
that  a  short-key  RSA  [algorithm]  could  go 
through  an  expedited  review.  It’s  a  foot  in 
the  door.  It  will  make  a  material  difference 
because  it  sets  a  precedent.  It’s  a  first  step, 
and  if  it  doesn’t  lead  to  subsequent  liberal¬ 
izations,  then  it  will  have  been  in  vain. 

The  EFF  has  a  Washington,  D.C.  office 
headed  by  Jerry  Berman,  and  a  Cambridge 
[Mass.]  office,  where  director  Cliff  Fra- 
gallo  —  who  used  to  run  The  Well  comput¬ 
er  conference  system  in  San  Francisco  — 
is  organizing  new  local  EFF  chapters  spe¬ 
cifically  for  users. 

[For  EFF  membership  information,  call 
(6 1 7 )  864-0866  or  message  EFF  on  the  In¬ 
ternet  at  eff@eff.org.]  ♦ 


Interoperability 
is  job  1 

continued from  page  SI  7 
is  somewhat  of  a  hybrid  between  the  Inter¬ 
net.  where  the  Internet  Engineering  Task 
Force  only  works  from  existing  technol¬ 
ogy.  and  ISO  v\  hich  got  into  the  business  of 
inventing  by  committee.  They  turned  out  a 
lot  of  camels  instead  of  racehorses. 

The  only  difference  with  the  Internet 
approach  is  that  we  reserv  e  the  right  —  if 
we  see  pieces  that  have  the  potential  to 
complement  each  other  —  to  undertake 


an  integration  phase  at  the  end,  to  glue 
various  pieces  together. 

Won’t  losing  the  RFT  process  slow 
a  vendor’s  implementation  of  DCE? 

Gossels:  It  could,  if  they  let  emotion  get 
in  the  way  of  business  decisions.  But  DCE 
has  been  licensed  by  every'  computer  com¬ 
pany  around  the  world.  Only  seven  compa¬ 
nies  had  technology  included. 

VFhen  we  pick  the  right  thing,  those  oth¬ 
er  aspects  fall  by  the  wayside.  If  we  were  to 
let  it  get  political,  so  that  the  end  product 
wasn’t  the  right  answer,  then  the  prospect 


you  raise  would  be  true.  But  if  you  are  try¬ 
ing  to  serve  the  customer,  someone  has  to 
make  some  tough  decisions  and  say:  ‘This 
one  really  is  better.’ 

It  is  also  fascinating  how  the  pro¬ 
cess  can  put  someone  on  the  map.  For 
example,  Tivoli  Systems,  Inc.,  whose 
object  technology  was  chosen  in  the 
DME  process. 

Gossels:  We  put  Tivoli  [Systems,  Inc.] 
on  the  map,  we  put  Transarc  [Corp.]  on  the 
map.  We  picked  the  [Tivoli]  technology  be¬ 
cause  it  was  the  best  technology.  Our  real 
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"The  legal  impact  of 
a  major  Internet 
incident  that  would 
destroy  data  is  hard 
to  overestimate." 


ENVISIONS 


By  Scott  Bradner 

(  On  the  threshold 

of  a  new  year, 
m  things  are  looking 
semi-good  in  the 
data  network  hiz. 

Fast  networks 
are  finally  getting 
here.  On  the  local- 
area  network  side, 
Fiber  Distributed  Data  Interface  is  be¬ 
coming  cost-effective,  particularly  on 
unshielded  twisted  pair.  There  is  talk  of 
100M  bit/sec  Ethernet,  although  that 
seems  a  bit  magical. 

Asynchronous  Transfer  Mode  (ATM) 
LANs  are  just  around  the  proverbial 
corner.  Looking  at  the  w7orld  of  wide- 
area  networks,  ATM  is  a  bit  chancier. 

But  the  new  National  Research  and 
Educational  Network  proposal  from  the 
National  Science  Foundation  (NSF)  of¬ 
fers  the  potential  of  unlimited  data 
rates.  In  reality,  the  rate  is  155M 
bit/sec,  but  that  is  so 
much  higher  than  any¬ 
thing  most  people  are 
using  that  it  might  as 
w’dl  be  unlimited. 

Also,  nets  are  get¬ 
ting  more  reliable.  The 
use  of  the  Transmission 
Control  Protocol/Inter¬ 
net  Protocol  routing 
protocols  Open  Short¬ 
est  Path  First  and  Bor¬ 
der  Gateway  Protocol 
provide  quick  conver¬ 
gence  with  redundant  pathways  in  a  way 
that  has  been  missing  in  networks  based 
on  the  Routing  Information  Protocol 
and  Exterior  Gateway  Protocol.  Avail¬ 
ability  of  fault-tolerant  routers  with  hot- 
swappable  features  may  even  persuade 
the  keepers  of  large  Systems  Network 
Architecture  networks  to  start  migrating 
to  the  multiprotocol  world. 

That  will  be  aided  by  a  standardized 
method  to  transport  SNA  across  TCP/IP 
nets.  Since  IBM  and  Cisco  Systems,  Inc. 
will  be  offering  proposals  to  the  Internet 
Engineering  Task  Force  in  this  area, 
progress  shouldn't  be  too  far  aw7ay. 

Apple  Computer,  Inc.’s  AppleTalk  Up¬ 
date  Routing  Protocol  may  make  it 
possible  to  reliably  operate  the  corpor¬ 
atewide  AppleTalk  nets  that  are  already 
here.  Now7  if  only  Novell,  Inc.  would 
come  up  with  a  similar  version  for  its 
Internetwork  Packet  Exchange  (IPX). 

Computing  and  net  equipment  are 
getting  much  more  powerful,  too.  There 
are  now  routers  that  are  more  powerful 
—  in  a  million  instructions  per  second 
sense  —  than  mainframes  from  just  a 
few  years  ago.  For  what  people  paid  for 
a  personal  computer  five  years  ago,  they 
can  now7  get  a  machine  with  the  pow7er 
of  a  mainframe  from  five  years  back. 
What's  more,  the  move  to  public  key 
encryption  and  digital  signatures  will 
make  many  security  problems  disappear. 

Whatever  one’s  political  persuasion 
is,  having  a  new7  vice-president  of  the 
U.S.  who  is  interested  in  data  network¬ 
ing  may  portend  a  greater  interest  in  the 
technology  and  in  making  more  govern¬ 
mental  information  available  on-line. 


All  is  not  rosy,  though,  since  there 
are  still  some  difficult  problems  to 
confront.  We’re  in  the  midst  of  a  major 
discussion  about  the  addressing,  routing 
and  congestion  issues  with  the  Internet 
that  will  prove  fatal  to  the  prophesied 
billion-node  network  of  the  future. 

In  the  nontechnical  arena,  we  have 
the  issue  of  defining  and  protecting 
privacy,  exemplified  by  the  “who  owns 
E-mail”  debate,  that  becomes  more  criti¬ 
cal  as  more  personal  information  is 
made  accessible  over  networks. 

Even  with  all  of  this  technical  Brown¬ 
ian  motion  and  the  too-often  emotional¬ 
ly  charged  debates  on  methods  to  ad¬ 
dress  these  and  other  problems,  one 
might  be  able  to  make  some  moderately 
reliable  —  or  at  least  believable  — 
predictions  on  future  directions  were  it 
not  for  three  things  blurring  our  vision 
like  fog  on  a  highway:  lawyers,  business¬ 
men  and  politicians. 

The  legal  impact  of  a  major  Internet 
incident  that  would  —  unlike  the  fam¬ 
ous  Internet  worm  —  destroy  data  is 
hard  to  overestimate.  If  it  can  be  proved 
that  design  or  imple¬ 
mentation  flaws  in  com¬ 
puting  or  network  sys¬ 
tems  have  facilitated  the 
damage,  vendors  could 
find  themselves  with  sig¬ 
nificant  legal  liability. 

If  Unix  International, 
Inc.  is  successful  in  its 
suit  against  BSDI,  Inc., 
the  majority  of  the  soft¬ 
ware  used  on  the  Inter¬ 
net  could  become  legally 
questionable. 

One  can  never  predict  how  business¬ 
men  will  act.  There  are  currently  several 
proposals  for  many  types  of  Internet 
services.  If  these  are  pursued  with  the 
same  kind  of  vision  as  Integrated  Ser¬ 
vices  Digital  Network  has  been  in  the 
U.S.,  we  may  soon  find  ourselves  using 
tin  cans  and  string. 

Finally,  the  political  process  could 
have  a  major  impact,  either  positive  or 
negative.  The  proposal  to  force  the 
inclusion  of  a  “trapdoor”  in  U.S.-pro¬ 
duced  encryption  equipment  could  easily 
mean  that  little  or  no  U.S. -produced 
security  equipment  would  be  viable  in 
the  international  marketplace. 

Another  example  is  the  debate  on  the 
Appropriate  Use  Policy  of  the  NSF  Net¬ 
work.  If  the  current  pressure  to  remove 
the  usage  restrictions  on  the  net  suc¬ 
ceeds,  there  will  be  little  rationale  for 
the  private  sector  to  invest  the  large 
sums  of  money  required  to  create  a 
national  network  infrastructure  since 
Uncle  Sam  will  offer  the  sendee  for  free. 

Still,  with  a  new  year  coming  and  a 
change  in  political  leadership,  I’m  hope¬ 
ful.  But  maybe  that  is  shortsighted.  The 
future  of  data  networks  goes  beyond  the 
next  year  or  two,  and,  in  the  longer  run, 
the  path  taken  will  depend  more  on  the 
sendees  and  functions  made  available 
than  on  the  specific  technologies  em¬ 
ployed.  We  shall  see.  ♦ 

Scott  Bradner  is  a  consultant  with 
Harvard  University’s  Network  Device 
Test  Lab  in  Cambridge,  Mass.  He  can 
be  reached  via  the  Internet  at  sob- 
@harvard.edu. 


ENVISIONS 


By  Mary  Johnston-Turner 

It’s  hardly  believ¬ 
able.  The  hot  is¬ 
sues  of  1992  have 
become  a  low  pri¬ 
ority.  They’ve 
been  masked  un¬ 
der  layers  of  dis¬ 
tributed  multime¬ 
dia  applications 
and  collaborative  group  computing.  In¬ 
telligence  embedded  in  customer  premi¬ 
ses  equipment  and  software  are  working 
together  to  bring  sophisticated  informa¬ 
tion  services  to  the  naive  user  who 
never  before  considered  using  high-tech 
computers  and  communications. 

Users  no  longer  have  to  adapt  to  the 
limitations  of  their  information  access 
devices,  such  as  telephones,  personal 
computers  and  workstations. 

Low-cost  info-tainment  terminals  are 
bringing  voice,  data,  video  and  image  to 
most  homes.  Personal  communications 
service  is  providing  access  to  informa¬ 
tion  anytime,  anywhere. 

Consumers  as  well  as  small  business¬ 
es  now  have  access  to  computing  power 
and  applications  that  were  formerly  far 
outside  of  their  price  range.  Corporate 
data  applications  are  routinely  extended 
to  the  home  and  small  business  as 
electronic  shopping  malls  become  the 
rage. 

Using  on-line  multimedia  terminals  in 
their  home  info-tainment  centers,  con¬ 
sumers  order  videos  on  demand,  per¬ 
form  banking  transactions,  and  shop  for 
clothes  over  display,  or¬ 
der  and  delivery  net¬ 
works,  which  are  putting 
the  pinch  on  traditional 
distribution  channels. 

Additionally,  interactive 
video  games  are  pitting 
players  from  all  over  the 
country  against  one  an¬ 
other  in  dramatic  simu¬ 
lated  battles  and  adven¬ 
tures. 

Distributed  applica¬ 
tions  are  mixing  and 
matching  information 
from  a  variety  of  data, 
video,  image  and  voice 
servers  linked  over  flexi¬ 
ble  interenterprise  internets. 

Breakthroughs  in  graphical  interface 
standards,  application  program  inter¬ 
faces,  object-oriented  software,  and  sys¬ 
tems  that  link  databases  and  services  are 
enabling  the  network  to  detect  the  type 
of  customer  premise  equipment  from 
which  the  user  is  calling.  The  network 
then  adapts  to  the  device’s  protocols, 
flow  control  and  user  interface  require¬ 
ments  before  presenting  information  in 
an  appropriate  format. 

Speech-activated  intelligent  agent 
software  resides  on  most  customer 
premises  equipment.  The  agents  search 
databases,  collect  and  filter  information, 
and  deliver  it  to  the  user.  Natural 
language  speech-recognition  and  stylus 
interfaces  minimize  the  need  for  key¬ 
board  literacy  in  this  world  and  contrib¬ 
ute  to  the  explosion  of  mass  market 
network  sendees. 


Text-to-speech  conversion  really 
works,  and  users  now  opt  to  have 
electronic  mail  read  to  them  or  voice 
mail  printed  out,  on  a  message-by¬ 
message  basis. 

Network  transmission  and  switching 
infrastructures  are  highly  stable.  Very 
high  speed  cell-based  transmission  and 
high-capacity  cable  as  well  as  fiber 
distribution  systems  eliminate  bandwidth 
bottlenecks.  Network-based  intelligent 
flow-control  systems  detect  application 
bandwidth  requirements  and  route  con¬ 
nections  over  the  appropriate  facilities 
transparently. 

Network  and  human  interface  stan¬ 
dards,  often  developed  by  industrywide 
consortia,  support  this  flexible,  intelli¬ 
gent  internet.  Competition  from  wireless 
and  cable  TV  systems  in  the  local  loop 
have  driven  dowrn  costs  and  improved 
service  quality. 

In  fact,  low7-cost  personal  wireless 
communicators  are  now  found  on  watch¬ 
es,  making  it  easy  and  affordable  for 
everyone  to  stay  in  touch.  Standards 
ensure  that  the  myriad  of  wireless  carri¬ 
ers  can  easily  interconnect  with  one 
another  as  well  as  with  wired  carrier 
systems. 

Global  interexchange  carriers  are 
providing  uniform  service  around  the 
world.  Most  users  are  relying  on  public 
carriers  and  outsourcers  for  their  net¬ 
work  infrastructure  support  require¬ 
ments.  That  is  because  public  networks 
are  more  reliable  and  cost-effective  than 
all  but  the  largest  private  network  alter¬ 
natives. 

Tools  for  managing  net  components 
and  networked  systems  such  as  soft¬ 
ware,  customer  premises 
equipment  and  user  sup¬ 
port  are  interoperating 
smoothly.  These  man¬ 
agement  systems  are  not 
only  detecting  faults,  but 
they  are  also  taking  ad¬ 
vantage  of  artificial  in¬ 
telligence  to  execute 
most  diagnostic  and  re¬ 
pair  procedures  auto¬ 
matically. 

The  vendor  communi¬ 
ty  has  also  figured  out 
that  working  together  to 
satisfy  users  is  the  way 
to  go.  Vendors  are  hap¬ 
py  to  take  responsibility 
w7hen  services  and  equipment  don’t  work 
as  promised,  and  finger-pointing  has 
been  completely  eliminated. 

Information  technology  professionals 
are  able  to  concentrate  on  working  with 
business  users  to  enhance  productivity 
and  develop  new  information-based 
products  and  services  as  core  technol¬ 
ogies  are  more  than  adequately  support¬ 
ed  by  the  vendors. 

Welcome  to  the  year  2002.  It’s  about 
time  that  we  finally  accomplished  all  the 
things  we  said  were  possible  back  in 
1992.  ♦ 

Turner  is  a  principal  with  North¬ 
east  Consulting  Resources,  Inc.  in 
Boston,  creators  of  Future  Mapping, 
an  interactive  process  for  developing 
long-term  network  and  information 
technology  visions  and  real-  world  im¬ 
plementation  plans. 


"Users  no  longer 
have  to  adapt  to 
the  limitations  of 
their  information 
access  devices,  such 
as  telephones,  PCs 
and  workstations." 
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By  Rich  Finkelstein 


The  promise 
has  been  made. 
Users  have  been 
told  to  look  for¬ 
ward  to  a  new 
generation  of 
networked  data¬ 
base  management 
systems  that  will 
make  distributed  data  available  when  it 


is  wanted,  where  it  is  wanted  and  in  the 
format  it  is  wanted. 

This  is  not  an  unreasonable  promise 
to  make.  Someday,  such  a  DBMS  will 
indeed  be  available  and  the  key  enabling 
technology  will  be  high-speed  networks, 
which  can  quickly  and  efficiently  move 
massive  amounts  of  data  from  source  to 
requestor.  Another  enabling  technology 
will  be  multimedia  data. 

Already,  we  are  witnessing  the  intro¬ 
duction  of  even  faster  networks  and  the 
transformation  of  data  from  bare  bones 
text  to  exciting  new  multimedia  data. 


Indeed,  a  few  years  from  now,  images, 
graphics  and  audio  will  replace  text  as 
the  preferred  method  for  storing  data. 
Data  in  graphic  form  is  easily  under¬ 
stood  and  more  usable,  creating  new 
opportunities  to  put  data  in  the  laps  of 
the  ultimate  user  —  the  consumer. 

For  instance,  a  couple  in  the  market 
for  a  new  home  will  someday  use  a 
personal  computer  or  specialized  termi¬ 
nal  to  easily  access  photos  and  detailed 
audio  descriptions  of  a  house  and  neigh¬ 
borhood  from  a  remote  real  estate 
broker’s  database. 


With  Network  World,  you 
can  make  your 
next  trip  to  the  library 

without  leaving  your  desk* 
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Network  World  introduces  NetText™,  a  compre¬ 
hensive,  fully  searchable  library  of  Network  World 
articles  available  now  for  the  first  time  on  disk. 
Research  has  never  been  so  easy,  or  complete. 

For  only  $129.95,  your  year-long  subscription  to 
NetText™  includes: 

•  Network  World's  detailed  editorial  from  January 
1991  through  September  1992  with  instant  ac¬ 
cess  to  Buyer's  Guides,  Budget  and  Salary 
Surveys,  Critical  Issues  Surveys  and  more. 
•Quarterly  update  disks  sent  to  you  for  one 
full  year 

Or,  for  just  $199.95,  your  subscription  will  include 
four  full  years  of  Network  World,  1 989-1 992! 

Based  on  the  Folio®  database  engine,  NetText™  is 
a  full  text  retrieval  product  on  DOS  diskettes.  There¬ 
fore,  you  can  count  on  NetText™  to  provide  you 
with  all  the  information  you  need  to  answer  all  of 
your  enterprise  networking  research  needs. 
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If  your  enterprise  networking  information  needs 
are  even  more  immediate,  consider  a  subscription 
to  NetText™  OnLine. 

•Full  text  retrieval  of  Network  World  in  a  real-time, 
on-line  environment. 

•Instant  access  to  the  most  comprehensive  net¬ 
working  information  on  an  on-demand  basis. 

•Weekly  updates  ensuring  up-to-the-minute 
information  and  data. 

•Just  a  local  call  from  most  locations. 

•Available  for  DOS®,  Windows®,  or  MAC®  platforms. 

Call  today  for  your  NetText™  OnLine  start-up  kit 
including  easy-to-use  communications  software. 
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Potential  buyers  could  browse 
through  images  of  houses  and  listen  to 
audio  descriptions  of  them  in  the  conve¬ 
nience  of  their  existing  dwelling.  Not 
only  could  they  look  at  pictures  of  the 
home’s  exterior,  they  could  zoom  in  on 
interior  rooms  or  look  at  schematics. 

Interested  consumers  could  easily 
send  an  electronic  mail  message  to  the 
broker  to  arrange  an  appointment,  ne¬ 
gotiate  terms,  complete  paperwork  or 
even  close  the  deal. 

This  whole  process  would  save  time 
and  money  for  both  the  broker  and  the 
buyer.  It  would  also  enable  the  real 
estate  firm  to  complete  more  transac¬ 
tions  than  currently  possible. 

Likewise,  this  technology  will  further 
automate  the  purchase  of  clothes,  gifts 
and  other  consumer  goods.  Network 
service  providers  can  bring  the  look  and 
feel  of  a  shopping  catalog  right  onto  a 
consumer’s  workstation  screen  by  dis¬ 
playing  product  images  and  groups  of 
products  for  better  comparison  buying. 
Catalogs  could  be  enhanced  by  providing 
more  information  than  is  currently 
available  in  printed  form  and  by  show¬ 
ing  different  models  and  views  of  the 
product. 

This  type  of  direct  hookup  between 
the  customer  and  the  database  is  not 
feasible  at  this  time  because  of  the  high 
cost  and  slow  speed  of  network  trans¬ 
mission.  But  carriers  are  planning  to 
bring  high-speed  lines  right  into  the 
home. 

On  another  front,  we  will  see  organi¬ 
zations  begin  to  tap  into  each  other’s 
networks  to  create  interorganizational 
database  sharing. 

A  travel  industry  database,  for  in¬ 
stance,  could  combine  airline,  hotel  and 
car  rental  applications  so  that  a  custom¬ 
er  and  agent  can  perform  all  of  their 
work  with  a  single  point  of  interaction. 

A  unified  database  not  only  speeds  up 
initial  reservations,  but  also  simplifies 
the  process  of  changing  itineraries  —  a 
boon  to  the  customer  and  agent. 

Consortiums  trying  to  integrate  in¬ 
dustry  related  databases  are  already  in 
place.  While  progress  is  being  made, 
advancement  efforts  are  ongoing. 

All  these  trends  are  corroborated  by 
current  ongoing  database  development 
activity. 

Yes,  the  process  is  slow  and  evolu¬ 
tionary.  Organizations  not  only  have 
to  build  new  systems  to  support  these 
types  of  applications,  but  they  also 
have  to  reengineer  their  business  pro¬ 
cesses. 

It  will  also  be  necessary  to  put  in 
place  new  technologies  such  as  object- 
oriented  databases  to  manage  the  multi- 
media  data  and  new  types  of  application 
developments  that  will  make  it  easier  to 
build  these  very  complex  applications. 

This  is  a  new  and  exciting  age  in 
database  management,  and  while  the 
challenges  are  great,  the  rewards  are 
enormous.  I  am  and  users  should  be 
looking  forward  to  DBMS  advance¬ 
ments.  ♦ 

Finkelstein  is  president  of  Perfor¬ 
mance  Computing,  Inc.,  a  consulting 
company  in  Chicago  that  focuses  on 
client/server  and  rightsizing  applica¬ 
tions. 
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Visualize  to¬ 
day's  expanding 
lattices  of  inter¬ 
connected  local- 
area  networks  and 
corporate  back¬ 
bones  as  an  office 
campus.  Today, 
the  typical  busi¬ 
ness  user  is  confined  to  a  single  room 
on  that  campus. 

Currently,  most  users  have  access  to 
a  local  file  server,  mainframe  applica¬ 
tion  or  database.  In  this  environment, 
the  impact  of  networks  on  the  business 
user's  productivity  and  effectiveness  is 
seriously  circumscribed. 

The  promise  of  networking  is  to 
provide  access  to  data  and  computing 
functions  to  an  office  campus  that 
stretches  around  the  globe.  The  goal  is 
to  solve  business  problems  with  greater 
speed,  at  lower  cost  and  with  wider 
reach  than  users  enjoy  today. 

Over  the  next  decade,  net  technology 
will  develop  to  the  point  where  users 
can  easily  gain  access  to  worlds  of  data 
and  the  real  assistance  needed  to  solve 
business  problems.  The  scale  of  these 
networks  will  be  global,  but  users  will 
find  working  with  them  as  simple  as  if 
they  were  working  on  a  single  computer. 

Users  will  also  be  able  to  tap  cross¬ 
tabulation  and  other  complex  filters  on 
diverse  data  sources.  Correlating  data 
from  a  customer  file  on  a  mainframe, 
order  information  from  a  relational 
database  on  a  LAN  and  an  image  from 
an  image  database  on  a  specialized 
server  will  also  be  possible. 

Lastly,  access  to  a  variety  of  sendees, 
including  graphics  rendering,  analytics, 
printing  and  even  basic  communications, 
will  be  much  easier  with  the  use  of 
common  network-based  facilities. 

This  vision  of  the  future  doesn’t 
require  migration  to  a  broadband  net¬ 
working  technology.  Ironically,  band¬ 
width  is  a  minor  issue.  Instead,  the 
major  obstacles  for  this  vision  are  user 
interface,  security,  economics  and  soft¬ 
ware  development. 

Global  access  to  data  and  functions 
will  require  more  sophisticated  user 
interfaces  than  we  have  today.  These 
interfaces  will  help  users  explore  un¬ 
known  data  sources  and  sendees  as  well 
as  well-known  resources  in  new'  w'ays. 

Global  access  will  require  careful  net 
security.  If  a  user  accesses  remote  data, 
the  owner  of  that  data  must  be  confident 
in  the  user’s  legitimacy.  Achieving  this 
level  of  security  will  require  investments 
in  new  directory'  and  related  authentica¬ 
tion  and  encryption  software,  as  well  as 
carefully  considered  security  policies. 

The  economics  of  global  networking 
will  be  complex.  Today,  costs  are  too 
high  and  often  concealed  from  users. 
V>fiile  users  can  see  the  gross  costs  of 
maintaining  internal  databases,  they 
know  little  about  the  operational  costs 
related  to  those  databases.  For  external 
data,  costs  for  connect  time  and  access 
fees  will  only  decrease  when  more  users 
make  more  regular  use  of  on-line  data 
sources  than  they  do  today. 


For  this  to  happen,  however,  the 
industry  needs  a  computer-assisted  mar¬ 
ket  that  fields  requests  and  recommends 
resources  to  satisfy7  them  while  also 
revealing  pricing  and  usage  policies. 

Furthermore,  w'e  haven't  yet  figured 
out  the  right  balance  between  the  need 
to  make  the  network  transparent  and 
the  need  to  inform  users  of  the  implica¬ 
tions  of  net  operations. 

For  example,  users  typically  don’t 
know  how'  much  it  costs  to  perform  a 
specific  network  function,  such  as  a 
database  query'.  As  a  result,  they  often 


submit  queries  that  unnecessarily  chew- 
up  processing  time  and  other  resources. 
In  the  future,  these  users  will  need  to 
refrain  from  such  practices. 

Software  development  and  packaging 
are  a  crucial  factor  in  shaping  global 
networks.  If  data  and  sen-ices  are  imple¬ 
mented  in  ways  that  load  up  networks 
with  control  information  to  support  ev¬ 
ery7  session,  progress  will  be  slow7.  The 
best  approach  is  to  invest  in  software 
that  interacts  using  small  asynchronous 
messages  that  will  w-ring  greater  utiliza¬ 
tion  out  of  today’s  bandwidth. 


What  is  most  interesting  about  tbi* 
vision  of  future  networking  is  just  how 
close  it  is.  Most  of  the  technology 
needed  to  reach  this  vision  is  available 
now-.  We  just  need  to  implement  it.  ♦ 

Rymer  is  vice-president  of  the  Pa¬ 
tricia  Seybold  Group.  Inc.,  editor  in 
chief  o/Distributed  Computing  Monitor, 
a  monthly  research  report,  and  chair¬ 
man  of  Patricia  Seybold  s  "Marathon 
Week,”  an  annual  conference  on  dis¬ 
tributed  object  computing  and  open 
systems. 


Week's  Awards  for  Editorial 
Excellence  drove  their  mes¬ 
sage  home  —  Network  World  is 
the  primary  source  for  net¬ 
working  professionals  who 
need  up-to-the-minute 
information  on  every 
aspect  of  the  enter¬ 
prise  network. 

What's  more,  if 
you  take  a  look  at  the 
stats  on  the  people  who 
made  Network  World  number 
one,  you'll  find  people  with 
the  power  and  money  to  buy 
everything  that  goes  into  the 
enterprise  network.  From 
LANs  to  WANs,  to  comouters 
that  comprise  networks,  to 
the  applications  that  make 
them  run.  Our  readers  are 
buying  the  products  and  ser¬ 


in  today's  competitive 
business  environment  win¬ 
ning  means  everything.  Only 
one  team  can  be  the  best,  the 
leader.  And  after  our  four 
recent  explosive  hits,  the 
leader  in  networking  publica¬ 
tions  is  clear  —  Network  World. 

Play-by-play  coverage  of  a 
season  of  leading  industry 
events  and  awards  tells  it  all. 

HIT  ONE:  By  a  record-break¬ 
ing  margin,  INTEROP  91  Fall 
attendees  vote  Network  World 
their  best  read  publication. 

HIT  TWO:  Attendees  at 
ComNet  West  '92  also 
choose  Network  World 
as  their  best  read 
publication.  A  five¬ 
time  winning 
streak! 

HIT  THREE:  Mem¬ 
bers  of  the  International 
Communications  Association 
vote  Network  World  their  most 
useful  trade  publication  for 
the  third  consecutive  time. 

IT'S  A  GRAND  SLAM! 

Three-time  independent 
readership  consensus  loaded 
the  bases.  And  our  recent  first- 
place  triumph  in  Magazine 


vices  you're  selling  —  and, 
they're  buying  in  volume 
because  they  buy  for  the  net¬ 
work. 

Step  up  to  the  plate  to 
guarantee  your  products  and 
services  get  in  the  game!  To 
place  Network  World  on  your 
media  schedule  or  for  more 
detailed  information  on  the 
INTEROP,  ComNet  and  ICA 
studies  call  Tom  Wilson  at 
1-800-622-1108. 
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Power  to 
the  people 

continued from  page  S3 8 
watches  as  a  crew  foreman,  who  has  no 
data  processing  background,  prepares  a 
work  schedule  using  a  networked  applica¬ 
tion  to  retrieve  data  that  reflects  up-to-the- 
minute  work  load  demands.  This  helps 
keeps  personnel  costs  down  by  making 
sure  idle  workers  are  not  on  the  clock.  Pre¬ 
viously,  the  foreman  had  to  use  historical 
reports  and  do  some  guesswork. 

“This  was  somebody  without  a  data 
processing  background  who  used  the  tools 
—  the  network,  the  applications  suite  — 
in  order  to  do  his  job  better,”  Beckman 
says.  “Seeing  those  kinds  of  things  is  the 
fuel  that  keeps  us  going.” 

Beckman  envisions  a  future  in  which 
PCs  act  as  agents  on  behalf  of  end  users. 
These  PCs  will  have  an  intuitive  graphical 
user  interface  that  learns  how  a  user 
works.  This  user  interface  will  enable  the 
PC  to  automatically  detect  the  series  of 
commands  a  user  wants  to  issue  and  then 
automatically  issue  those  commands. 

For  instance,  if  a  user  always  logs  on  to 
a  particular  server  and  proceeds  to  issue  a 
set  of  five  commands  needed  to  retrieve  a 
certain  file,  the  PC  would  automatically  is¬ 
sue  those  commands  once  the  user  logged 
on  to  the  server. 

At  some  point,  network-attached  PCs 
will  be  able  to  prompt  an  end  user  when  it 
is  time  to  start  a  project  and  map  out  a 
course  of  action  the  user  can  take  to  com¬ 
plete  it.  For  instance,  a  user  w7ho  needs  to 
prepare  a  presentation  will  one  day  turn 
on  a  PC  and  get  a  message  that  it’s  time  to 
start  putting  it  together. 

Based  on  data  gleaned  from  servers 
across  the  network  on  how  other  users  pre¬ 
pared  similar  presentations,  the  PC  would 
suggest  which  tasks  —  such  as  getting 
slides  and  handouts  ready  —  need  to  be 
done  first. 

“A  very  important  part  of  the  comput¬ 
ing  movement  is  getting  the  computer  to 
be  an  agent  that  wrorks  the  way  a  person 
works,”  Beckman  says.  “We  think  the 
workstation-type  methaphor,  the  user  in¬ 
terface,  the  connectivity  and  the  applica¬ 
tion  suite  all  need  to  be  there  to  empower  a 
person  to  do  what  they  need  to  do.  And  I 
don't  think  we  can  empower  our  employ¬ 
ees  if  we  were  forever  dealing  in  a  DOS 
character-based,  command-driven  mode. 
You'd  end  up  having  to  teach  people  to  be¬ 
come  computer  scientists  instead  of  line¬ 
men,  electricians  or  gas  workers.” 

PCs  could  also  be  used  as  their  own  edu¬ 
cational  tools.  There  will  be  a  day  when  a 
user  hitting  the  help  button  will  see  a  vid¬ 
eotape  that  shows  what  to  do  next.  “That 
w  ill  be  more  powerful  than  calling  up  a  text 
dialogue  box  that  tries  to  explain  it  to 
you,”  Beckman  says. 

Today’s  shackles 

But  none  of  this  will  happen  until  users 
are  freed  from  some  technological  shack¬ 
les.  Right  now,  when  an  application  that 
does  not  support  VINES  is  purchased  or 
written  in-house,  Beckman’s  group  must 
develop  the  code  needed  to  add  NINES  sup¬ 
port. 

For  example,  in  order  to  add  an  elec¬ 
tronic  mail  program  to  client  worksta¬ 
tions.  PG&E  must  buy  a  package  from  a 
vendor  that  supports  N  INES  or  customize 


the  software  to  work  with  VINES. 

“I’ve  got  a  Banyan  VINES  back-end  mail 
engine  that  is  robust  and  does  everything 
that  I  want  it  do,”  Beckman  says.  “So,  in 
order  to  use  X  vendor’s  E-mail  front  end, 
why  do  I  have  to  choose  a  different  back 
end?  I'd  end  up  with  four  or  five  different 
mail  systems  just  because  of  the  front 
ends.  That  shouldn’t  be.” 

The  custom  code  PG&E  writes  today  is 
known  as  middleware.  “Right  now,  we’re 
building  a  heck  of  a  lot  of  the  middleware 
tools  ourselves,”  Beckman  says.  “For  the 
next  two  years,  [we’ll  be]  doing  a  lot  of 
this.  I  sure  hope  the  industry  and  standards 
catch  up  over  the  next  five  years  so  I’m  out 
of  the  writing  of  system  software.” 

Beckman  says  network  operating  sys¬ 
tems  vendors  need  to  create  standard  net¬ 
work  services,  or  at  least  standard  inter¬ 
faces,  that  developers  can  use  in  building 
NOS-independent  applications.  Toward 
that  end,  Beckman  was  a  driving  force  be¬ 
hind  the  NAC’s  establishment. 

“  I  want  to  get  out  of  the  business  of  hav¬ 
ing  to  tailor  everything,”  Beckman  says. 
“There  is  some  hope  in  a  lot  of  things  com¬ 
ing  down  the  path.” 

Adoption  of  a  standard  E-mail  applica¬ 
tion  program  interface  such  as  Lotus  De¬ 
velopment  Corp.’s  Vendor  Independent 
Messaging  or  Microsoft  Corp.’s  Messaging 
Application  Programming  Interface  is  a 
step  in  that  direction. 

The  day  will  come  when  there  will  be 
even  more  standards  developers  can  use 
when  building  network  applications.  Only 
then  will  PG&E  and  other  users  be  able  to 
focus  on  writing  useful  and  powerful  end- 
user  applications  instead  of  middleware. 

Getting  ready 

PG&E  will  be  ready  to  take  advantage  of 
those  advances  because  Beckman  and  his 
team  constantly  update  the  company’s 
technology  vision  and  spend  a  consider¬ 
able  amount  of  time  educating  employees 
about  that  vision. 

“Iam  shocked  by  how  many  companies 
ask  us,  ‘How  are  you  able  to  do  what  you 
are  doing?’  ”  Beckman  says.  “Well,  it’s  be¬ 
cause  we  have  a  vision  and  a  strategy  and 
it’s  articulated.  We  walk  it  and  talk  it  every 
day.” 

Beckman  is  in  the  midst  of  rewriting  the 
1 990  version  of  PG&E’ s  technology  vision. 
Some  15,000  copies  of  that  document 
were  distributed  throughout  PG&E.  A  14- 
minute  videotape  highlighting  the  key 
points  was  produced.  Beckman’s  depart¬ 
ment  has  an  open  house  every  year  to 
show  off  its  ideas  and  it  produces  a  month¬ 
ly  newsletter  that  updates  how  those  ideas 
are  coming  to  life. 

“I  sit  down  with  so  many  other  compa¬ 
nies  and  ask  them  what  their  [network 
computing]  strategy  is,”  Beckman  says. 
“They  kind  of  give  me  a  few  words.  I  say, 
‘Can  you  hand  it  to  me?’  And  it’s  not  writ¬ 
ten  down.  It’ll  be  difficult  to  move  into  the 
future  if  companies  don’t  write  down  their 
goals  and  educate  people  on  where  they 
are  today.” 

Planning  for  the  future  is  a  lot  like  plan¬ 
ning  your  day.  Taking  a  little  extra  time  at 
the  start  of  the  day  goes  a  long  way  toward 
making  sure  you  stay  on  an  even  course  to 
accomplish  all  you've  set  out  to  do.  ♦ 

Brown  is  managing  editor  —  fea¬ 
tures  at  Network  World. 


An  object 
orientation 

continued from  page  S39 

How  far  along  are  users  with  ob¬ 
jects  today? 

Everybody  has  pilot  projects  today. 
Price  Waterhouse  is  writing  all  internal  ap¬ 
plications  using  C++,  ObjectVision  and 
Quattro  Pro  for  Windows.  They  have  un¬ 
derstood  our  Object  Computing  Architec¬ 
ture  and  are  now  bolting  everything  to¬ 


gether  with  it.  It’s  impressive  what  they’ve 
got  going  over  there. 

Are  users  ready  for  object  comput¬ 
ing,  especially  in  a  cost-conscious 
business  environment  that  requires 
immediate  payback  on  information 
technology  projects? 

Object  computing  is  where  client/serv¬ 
er  computing  was  three  or  four  years  ago. 
Every  major  company  is  considering  it  or 
has  some  pilot  projects  going.  However, 
users  must  realize  that  object-oriented  de¬ 
velopment  is  not  a  magic  wand.  It’s  a  disci¬ 
pline.  It  gives  you  a  bigger  return  on  in¬ 
vestment,  but  it’s  not  free  or  easy. 

But  aren’t  users  too  busy  trying  to 
implement  client/server  computing 
to  begin  focusing  on  objects? 

Object  orientation  helps  solve  the  prob¬ 
lems  of  client/server  computing  because  it 
provides  better  development  paradigms 
that  immediately  benefit  any  client/server 
implementation.  I  would  say  that  client/ 
server  is  part  of  object  computing.  They 
really  work  well  together. 

So  you  recommend  that  users  em¬ 
brace  object  computing  at  the  same 
time  they’re  developing  client/serv¬ 
er  applications? 

Absolutely.  Whenever  possible,  that 
will  increase  the  productivity  of  customers 
in  a  very  clear  manner. 

What  software  vendors  besides 
Borland  are  best  positioned  to  suc¬ 
ceed  in  the  1990s  and  beyond?  Which 
company’s  approach  makes  the  best 
sense? 

Microsoft  is  clearly  one.  Their  size  justi¬ 
fies  that.  Also,  companies  in  niche  areas, 
like  AutoDesk  will  do  well. 

Lotus  Notes  is  a  good  work  group  solu¬ 
tion.  But  it  doesn’t  support  distributed 
transaction  processing  or  large-scale  or¬ 
der-entry  systems. 

And  that’s  what  people  usually  have  in 
mind  when  they  discuss  downsizing  and 
client/server  computing. 

Replication  [in  Notes]  is  not  a  feature, 
it’s  a  bug.  If  Lotus  could  solve  distributed 
database  problems,  they  would  never  have 
replication. 


The  problem  with  Notes  is  if  you  have 
200  users,  you  have  to  have  200  copies  of 
the  same  database.  Good  luck.  Replication 
is  not  pretty.  It’s  easy  to  understand,  but 
it’s  not  an  efficient  way  to  do  things.  It 
works  only  in  very  centralized  organiza¬ 
tions. 

What  would  make  vendors  coop¬ 
erate  and  agree  upon  standards  that 
would  make  life  easier  for  users? 

We  are  always  cooperating.  We  worked 
with  numerous  vendors,  including  IBM  and 
Novell,  to  develop  [the  Integrated  Data¬ 
base  application  program  interface.]  We 
also  work  with  the  Vendor  Independent 
Messaging  group  [and]  the  Object  Manage¬ 
ment  Group.  NVe  are  always  working  at 
promoting  and  developing  industry  stan¬ 
dards. 

Will  IDAPI  eclipse  Microsoft’s 
Open  Database  Connectivity? 

We  hope  that  IDAPI  will  have  a  level  of 
ODBC  support.  You  will  be  able  to  run 
ODBC  from  IDAPI.  We  certainly  hope  that 
Microsoft  will  participate.  We  will  certain¬ 
ly  invite  them. 

Is  IDAPI  intended  to  be  a  direct  as¬ 
sault  on  Microsoft? 

No.  We  think  ODBC  is  fine.  But  we  need 
some  broad  industry  standards,  not  just 
Microsoft  standards.  We  don’t  do  things  to 
assault  Microsoft;  it’s  usually  Microsoft 
that  assaults  us.  Let’s  not  turn  things 
around  here. 

ODBC  only  provides  Windows  access  to 
databases  and  has  fairly  limited  capability, 
but  it’s  pretty  good.  Don’t  get  me  wrong, 
but  I  think  IDAPI  will  do  better. 

How  many  COBOL  programmers 
will  make  it  into  the  world  of  ob¬ 
jects? 

Twenty-five  percent  of  Cobol  program¬ 
mers  will  remain  for  maintenance  and 
25%  will  become  network  administrators, 
guys  who  are  managing  the  complexity  of 
all  these  connections.  That’s  difficult. 

Twenty-five  percent  will  use  visual  pro¬ 
gramming  techniques  or  high-level  lan¬ 
guages  like  dBASE  or  ObjectVision  or  Visu¬ 
al  Basic.  The  remaining  25%  will  become 
C+  +  engineers. 

In  the  Fortune  1 ,000  companies,  proba¬ 
bly  10%  to  20%  of  guys  will  be  superstars 
doing  the  C  +  +  programming. 

You've  been  outspoken  on  the 
need  for  technical  education.  With 
our  educational  system  in  disarray, 
do  you  think  the  U.S.  will  be  able  to 
maintain  its  leadership  in  informa¬ 
tion  technology? 

As  long  as  we  can  maintain  clear  and 
healthy  competitive  technology-driven 
business,  the  American  software  and  com¬ 
puter  industry  will  do  well. 

Eveiy  child  should  be  taught  to  program 
in  the  same  way  every  child  should  be 
taught  to  add  or  multiply.  Computers  are 
going  to  have  such  an  impact  on  the  society 
of  the  21st  century,  every  kid  should  get  a 
class  on  programming.  They  should  learn 
how  the  machines  work  because  these  ma¬ 
chines  are  going  to  control  a  good  portion 
of  their  life.  ♦ 

Eckerson  is  a  senior  editor/news  co¬ 
ordinator  at  Network  World. 
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